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Covering that is cracked or 
bruised is of doubtful value as 
a heat saver and should be 
replaced; preferably by a 
strong felted material rather 
than the more easily dame 
molded kind. 





























Often, pipes are covered but 
flanges and fittings left bare. 
Very wasteful. More fuel is 
wasted by leaving one pair of 


Most coverings are too thin. 
You cover pipes to save heat. 


Iss five feet of avers Why not save all that is 


e ze bare pipe carry flanges bare than if a whole possible by using properthicke 
a " ‘a t foot of the pipe itself were ness —instead of accepting the 
astes 14 1 f left uncovered. partial saving of thin inade- 
sl a year. In the face of quate materiais. 
s fact 1 ) > ; 
ar inexcusabie 
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rat Vibration wears away materials 
Titra that are structurally weak caus- 
ing them to sag, allowing circula- 
tion of air between covering and 
pipe, thus reducing their effective 
thickness and insulating value. 
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Not only pipes but every hot surface must Moral: Be sure that the material 
be insulated to secure maximum fuel savings, you use has more than heat- 

Don’t be content with saving heat loss from saving value—thatit has long life 
pipes alone—find every hot surface and have as well—preferably a fe/ted rather 
it properly insulated. than a molded material. 


and its allied products 
INSULATION 
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CEMENTS 
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that make brakes safe 
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Asbestocel 

For hot water and low pres- 
sure steam lines. Note that 
he corrugations run ar nd 


ne pipe, not along tts length. 


85% Magnesia 

Johns- Manville 85% 
Magnesia, the most 
durable and efficient 
insulation of the 
molded type. 


Asbesto-Sponge Felt 
The most efficient commercial 
insulation k V nd the most 
durable, because fel ed instead of 
molded, hen ost economical. 
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This effects a marked in- 


crease in efficiency 
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COMPARATIVE SIZE OF AMAN 6 FEET HIGH, 
WEIGHING 180 POUNDS, WITH COIN SILVER AND 
COIN GOLD BULLION CUBES OF EQUAL WEIGHT AND 


COMPARISON OF A BUNGALOW WITH CUBES OF 
COIN SILVER AND COIN GOLD WITH SIZE 


WEIGHT AND VALUE 
THEIR SIZE AND VALUE : mealies 
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\ few attempts to demonstrate graphically the magnitude of a billion dollars 


j A Billion Dollars more elaborate mansion, would be completely thrown in = surface of the wing, took away all the lift the 


‘ a . » shade reverse is eX: ; » case, The slots in the wing 
7© statement of national expenditures or national the shade. reverse is exactly the case rhe slots i ‘ 1g 





iN indebtedness is complete, these days, that does The case would be far worse if it became necessary virtually convert a single wing into 4 number of 
not deal with billions in such a manner as to lead to for us to transport this amount of silver bullion. The wings and increase the lifting power of the wing two 
the inference that a mere matter of hundred millions train which we would require for this purpose would r three times as much as would be possible in the 
is too much of a bagatelle for any rational human be- be made up, on the face of the figures, of 1,473 wari ordinary a , 
ing to concern himself with. Yet it is to be doubtea C#Ch carrying twenty tons of the metal. Our artist Because also of the safety now attainable by flying 
/ whether the average rational human being who is thus ‘@ls us that this train would fill 14 miles of track at much slower pestis a grent qevnene Ras Seen made, 
! learning to talk in terms of billions has really ae- those who possess sufficient curiosity may perform a ic is claimed, toward hovering, and owing to their 
quired the ability to think in billions, at least to any simple division to find out how long he estimates the smaller size the wings can be built mu h more stoutly 
extent enabling him clearly to visualize to himself ‘ingle freight car to be. Or if we felt that this disposition without increasing the weight, so that the all metal 
just what a billion dollars neara. of our billion dollars did not make a sufficient show, wings become much more possible commercially Be- 
? Our artist has tried to look at this matter of a we might string the coins out, face to face, along the yond this, with the high lifting capacity of these 
billion dollars from several viewpoints, and to draw Atlantic seaboard, We should then find that we had wings it is possible to fly more efficiently at full speed 
a picture that shall give some inkling of what a vast enough of them to make a silver facing for the entire A complete description of this new wing appears in 
' quantity this number really represents. As a starting railroad route from New York to Key West ; while the Scu NTIFIE AMERICAN Montuiy for January, 192! 
point he asks us to consider the relative specific even if we used the far more valuable and far less together with photographs and drawings, 
| weights of the human organism, of coin gold, and of bulky gold dollar, we could run the yellow streak well ’ ss d ae 
' . hi : . 
coin. silver. Coin gold and coin silver, it should be past Philadelphia, aa Bridge Building In China 
made clear, are not pure metallic elements; the former For the information of those who are sufficiently CABLEGRAM from Commercial Attaché Julean 
ix alloyed with a small percentage of silver, the latter CUrious to desire to check up the artist, we may Say f\ Arnold, dated at Peking, China, November 27 
With no less than ten per cent of copper. With this un- that coin silver = aetand oy Bue ae-ogeipny Uattes wentee 1920, reports that the Ministry of Communications 
derstanding, we are shown that a cube of coin silver coinage regulations * val ued as $13.92 — pound of calling for bids for a new bridge over the Yellow River 
weighing the 180 pounds which the statistician ordi- 2.63 cubic inches: while its; rnnning mate in the cireu (Hwang-ho). on the Peking-Hankow Railway, to re 
narily attributes to the healthy adult male, would come lation of the country JS Worth $223.20 per pound of place the present bridge, which has been much criti 
considerably short of being knee-high to this healthy 1-54 cubic inches. cized as not being of sufficient strength to carry prop 
adult mate. and would be valued at $2,500; while the ds . = erly the motive power that is being used. The ‘present 
sume weight of gota oc’? make a cube of consider- A New Ai rlane Wing bridge, which aye far fhe longest one on this Tine, is 
| ubly smaller size but of sixteen times the value T is claimed for the teew Handley-Page airplane 9,875 feet in length, about 11 feet above high water 
| With these as units to work from, we find that a A wing that by its use landing speeds far slower partly through trusses and partly deck girder construc 
billion dollars in coin metal would make a wholly than at present will be possi bie, or, on the other hand, tion, all supported on very elaborately placed screw 
4 respectable figure alongside the average bungalow. The greater loads can be carrie€) » higher speeds obtained piling. One-half of the superstructure was fabricated 
gold, if we had it in actual coin rather than in a single with the same hor It was shown that landing in Belgium and the other half in France, and the floor 
cubical piece as illustrated, it might be possible to stow could be safely 2ec at speeds of 36 to 38 miles system is all of the stringer type with the openings filled 
away in the house—the latter might not be 16 feet According to a pl» leseription of the Wing “a in with metal plates 
high but it would probably be more than 16 feet square. has a much greate every square foot of its It is understood that the specifications for the new 
} The silver, however, would be an entirely different surface compared Vv rdinary wing. ... The bridge will call for a permissible loading of “Cooper 
proposition. To get a value one billion times that construction consists \ g slots right through the -50.” The length of the new bridge will approximate 
| of the familiar cart-wheel of commerce we should have planes, connecting the » .d the upper sutfaces, and 10,000 feet and will probably cost between $15,000,000 fi 
to pile up the white metal in a cube nearly fifty feet to the uninitiated it ppear ‘that these slots, and $20,000,000, The Ministry of Communications rv 
on a side—so that the bungalow, or even an altogether allowing the air to es« rom the under to ‘he upper = ports that the specifications will he ready soon 
Tue Scientiric American, January 15, 1921. Volume 124, Number 3. Published weekly by Sci can Publishing Coapany at 233 Broadway, New York, N. Y. Subscription price, $6.0 
Entered as second-class matter June 18, 1879. at the New York, N. Y: under the act of March 3, 1879, 
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“Ship Mindedness” 


know ship-mindedness” is a new 


t excellent for purpose It was 


utly by the chairman of the Shipping 
to the loss of interest in the sea 
the s« by the citizens of this country 
in the vears devoted to the develop 
lroa and other overland means of com- 
t our ship-mindedness and learned 
other than our own in the 
img traci rhe period of the develop 
ilroads in its more active form followed 
and the Civil War saw the close of the 
hip era, during which enthusiasm for 
was a distinguishing national char 
vided nie of the clipper-ship era was a 
wunded of sportsmanship, romance, and 
viventur Those were great days 
tilormen, and such was the speed of 
it seamanship of the other, that 
hij ifoat in the fifties that could com 
ipely craft that were fashioned 
d where could you find 
tin eal <> daringly and with 
pt for wind and weather as the 
My | 

t America Cup never 
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‘ ed th exploits 
! fameus clipper ship 
form of investment 
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I ; the ©) ! And not 
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Republic,” built in 1853, and the largest of the clipper 
feet, the height deck 


truck was 240 feet, and the length of the mainyard 


ships On a length of 335 from 


20 feet rhe fore and main rigging and backstays 
were 12144-inch, four-strand Russian hemp rope, and 
the dimensions throughout the ship were on a similar 
scale As for the sustained speed of these ships, it 


was simply marvelous and is explained by their sweetly 
turned hulls, the enormous spread of canvas, and the 
big inducements, in the way of enhanced professional 
reputation and a cash bonus, for the captains to make 
rapid voyages, 

It is a well 
authenticated fact that they sought rather than avoided 


These men were no fair weather sailors. 


the heavy gales, should these happen to be favorable 
to their course, and the results are recorded in their 
log books. There was the “Sovereign of the Seas,” of 
“400 tons’ register, which in 1853, when running be- 


fore strong westerly 
to New 


gales on a voyage from Honolulu 
York, sailed on four successive days 396 miles, 


$11 miles, 411 miles and 360 miles, which works out at 
an average speed of 15% knots for four consecutive 
days. Consider the feat of the “Lightning,” of 2,084 


tons, Which in 1854, on her maiden voyage from Boston 
tu Liverpool, ran into a heavy southerly gale, during 
which the skipper, on March 11th makes the following 
“Hove the found the 
ship going through the water at the rate of 18 to 18% 
knots; lee slack. Dis- 
tance run in twenty-four hours 436 miles.” This repre- 
average of 18% knots, It twenty-five 
the “Arizona,” Atlantic 
greyhound of her day, made 18 knots on her trial trip. 


“Ship-mindedness.” 


log several times and 


entry: 


rail under water, and rigging 


sents an was 


vears before steamship an 
We shall not see again quite the 
the middie of the 
speed of the “Lusitania” 
the 
speed and size which will not be 
But 


recognizes 


sporting 
last 


and 


ship-mindedness of 
The 25-knot 
54,000-ton displacement of 


years 
century, 
the “Leviathan” 
limit of 
surpassed probably for a decade to come. 


represent a 
there 


is a more serious ship-mindedness, which 


the present conditions as affording a great opportunity 
for the United States to take and maintain once more a 
leading position on the trade routes and in the ports of 
the world. In a peaceful sense, and with all friendly 


feeling toward other great maritime nations, we can 


say that in great part our future lies upon the sea. 
Recent Milestones in American Aviation 
N our recent review of progress in aviation during 


the past year, it Was possible to deal with the 
subject only in a bread way, without going much 

to details The fact that commercial aviation, be- 
cuuse of a lack ef aerial laws, adequate landing fields 
and a definite government policy, did not get very 
far during the year must not shut our eyes to the fact 
that our American aircraft have advanced to a state 
of efficiency which is full of promise for the future; 


and the Manufacturers’ Aircraft Association is fully 
justified in claiming that decreased production and 
the general contraction 'n industry are offset by the 
encouraging records of performance made by American 


muchines 


In the matter of endurance, machines both for the 
Army nd Navy have shown really remarkable effi- 
ciency As evidence of this, take note of the trip of the 
NC-4" from New York down the Atlantic and Gulf 
coasts and up the Mississippi River to Cairo, llinois, 


and return, a round trip of 7,740 nautical miles, during 


which three of the four Packard-Liberty engines oper- 
ited without trouble for 118 howrs and the fourth for 
more than 82 hours. Even more remarkable as an 
evidence of efficiency and endurance was the trip of 


four Gallaudet two-seater machiries, each powered with 


a single Liberty motor, from New York to Nome, 
Alaska, and return, a total distance of 9,000 miles, 
Which was covered “without a motor missing fire or 
other accident serious enor.gh to delay the party 

Another long-distance trip. remarkable for the speed 


achieved was that of a Pej 1s “D.H.-4-B” plane, which 


wis wis, Washington, to San 


of 1,160 


flown frei Camp L 


Diego, California, a distan miles, most of 


ver Mountain ranges 7,00"? feet “high, at an average 


speed «f ] 


20 miles per hour. 


rhe vork being done by theé Government Air Mail is 
too litte understood by the American public. Thus, 
how tmny of us know thi t during last year this 
service, operating between w York and Washington 
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York, Cleveland, 
and 


and 
Salt 


between New Omaha, 
Lake City approxi- 
mately one hundred million letters at ordinary postage 


Chicago, 


San Francisco, carried 


rates. Again, as we go about our daily duties, do we 
realize that every day this service has some 35 air 
mait planes in the air and that they are flying a 


total in round trips, daily, of about 8,000 miles. As 
demonstrating time saving it is 
sufficient to instance the day on which a plane carried 


the possibilities of 


16,000 letters from Chicago to New York in five hours 
and fifty-six minutes, 

A severe test of efficiency is that of climbing with 
heavy load, and here we note that an Orenco machine 
carried four of 17,150 feet and 
that a Dayton-Wright coupé carrid the same number 
of people to a height of 19,710 feet. 
for height single-seater was brought to America 
by a VPackard-Lepere biplane, which reached an offi 
cial altitude of 33,000 feet. Nor must we forget the 
feat of one of our army fliers, Donald Hudson, who in 
a Curtiss “Wasp,” crossed the Andes at an altitude of 
30,000 feet above sea level, 

Nothing will popularize travel by air so quickly as 
to prove to the public that it is as safe as travel by 
land and sea, 


persons to a height 
The world's record 
in a 


In this respect there has been a great 
advance, due to two notable achievements, designed to 
eliminate risks from fire and from foreed landings. 
In the first case, Air Service officials, at Curtiss Field, 
Suw a plane set afire in mid air and fly unharmed until 
the gasoline which had been poured over it had burned 
away. Army officials con- 
ducted successful experiments with a reversible pro- 
peller, stopping a plane equipped with one of these 
within seventy-five feet of the point where the wheels 
first touched the ground. 

A consideration of the above highly creditable record 
of achievements proves that the past year has been 
marked by a great technical advance in the art. The 
plane is ready for the public; all it asks is for proper 
laws, adequate landing fields, continued governmental 


On another occasion U. S. 


encouragement, and sufficient financial support by the 
public for the establishment of new routes of travel and 
the few that have put in 


the improvement of been 


service. 


Two Gigantic Waterpower Developments 
HE present high cost of fuel is not an unmiti- 
gated evil; for under the spur of necessity we 
are being driven to make use of other natural 

heat and than oil, 

otherwise not have been attempted 

We have particularly in mind two 

power developments, one in England, and the other in 

the United States, each of which will be far greater in 
output than any waterpower plant at present in 

Of these, the British scheme 


sources of coal and 


that 


for decades to come, 


power on a 


scale might 


ex- 
istence or contemplated. 
is the more original, since it contemplates the use of 
the tidal the estuary of the River. 
That the scheme is not visionary is proved by the fact 


power of Severn 
that the investigations and plans have been drawn up 
the British Ministry of Briefly 
stated, a dam 24% miles long will thrown across 
the of the Severn and in will be in- 
stalled hydroelectric turbines of a total of one million 
The total fall of tide is thirty feet, and 
to secure a continual supply of current, 500,000 horse- 
power will be delivered direct to the line and the other 
500,000 horsepower will be utilized in pumping water 


under Transport. 
be 
mouth this dam 


horsepow er, 


to a high level reservoir, which will supply hydro- 
electric turbines during the five hours in which the 


stage of the tide will prevent operation of the turbine 
plant in the main dam. 

The American scheme contemplates the building of 
a dam 500 feet in height, which will impound 93 per 
cent of the flow of the 
basin over 200 miles in iength, impounding more than 
forty million of water. The total hydro- 
electric development as thus provided for will be over 
four 
tribute this power over country covered by a radius of 
OO miles, and embracing eight of the Western States. 
3,300 feet will be devel 
oped at four separate power stations, located along the 
the 


Colorete River au ua Storage 


acre-feet 


million horsepower. It is contemplated to dis 


The gross hydraulic head of 


course of river. The scheme has been under in 


vestigation for several years, and the application re 
cently presented to the Federal Power Commission has 


been accepted. 
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Naval and Merchant Marine 


The German Battleship “Ostfriesland.” — A naval 
officer, writing of the ex-German battleship “Ostfries- 
land,” speaks favorably of the watertight construction 
of each separate fire and engine room on this vessel, 
which is now at the Brooslyn Navy Yard. He thinks 


‘it is doubtful if a single torpedo or mine, or even two, 


would sink the ship. There are seventeen watertight 
subdivisions from forward aft, and within the engi- 
neering spaces these compartments are subdivided by 
two fore-and-aft bulkheads into three separate water- 
tight compartments. There are no doors through the 
bulkheads below water line. 


Torpedo Inefficiency.—It seems that in the earlier 
months of the war there were many cases in which 
British submarine attacks on warships failed because 
of the erratic running of torpedoes. One submarine 
officer of distinction has stated that in the first six 
months of the year, the British “missed bagging five 
large and seven small German war vessels in conse- 
quence of torpedoes running badly.” It is thought that 
the fault was due to inefficient personnel who were not 
properly conversant with torpedo adjustments. Sub- 
sesuently, after more thorough training of torpedo 
specialists, the difficulty disappeared. 


Daniels Now Favors Disarmament. —It is grati- 
fying to note that Secretary Daniels has dropped the 
club of a super-navy, with which he fatuously imagined 
he could drive unwilling nations into the League of 
Nations, and has now come out in favor of an amicable 
discussion, of a reduction of armaments by the naval 
powers that are most concerned. We have always re- 
garded the call for rushing to completion the 1916 three- 
year program and the threat of a second three-year 
program as one of the most ill-timed and, in its effects, 
most disastrous policies ever set forth by a naval sec- 
retary. Mr. Daniels cannot do better in the closing 
days of his tenure of office than seek to allay the post- 
war suspicion and unrest which his “big navy” talk has 
started. 

Panama Canal Defenses.—Plans have been drawn 
up for rendering the Panama Canal impregnable. 
These are additional to the existing plans for the 
mainland defenses and include the placing of several 
of the longest-range rifles on Taboga Island, which is 
located about fifteen miles off the Pacific entrance. 
Presumably, these guns will be of the new 16-inch 
pattern. At the Atlantic end there will be a system 
of tracks designed for the heaviest railroad artillery 
mounts carryins; guns of large calibers with a greater 
range than those installed on the most powerful dread- 
naughts afloat. The terrain at the Atlantic entrance is 
well suited to this system of mobile artillery, which can 
be fully screened by the dense tropical growth charac- 
teristic of this locality. 

Active Construction of Oil Tankers. — As an evi- 
dence of the activity of our private companies «and 
yards in the construction of shipping under the pro- 
visions of Section 23 of the Merchant Marine Act of 
1920, the United States Shipping Board has published 
the names of seven companies which have recently ap- 
plied for the construction of the following ships, the 
capacity of which is given in deadweight tons: For the 
Atlantic Coast Company, two schooners of 2,400 tons; 
for the Boston Maritime Corporation, taree schooners 
of from 1,700 to 2,400 tons; for the Luckenbach Steam- 
ship Company, a tanker of 8,800 tous; for the Stand- 
ard Oil Company, five tankers ranging from 2,300 to 
11,600 tons; for the Alaska Steamship Company, a 
6,000-ton twin-screw cargo motor ship; for the Calvert 
Navigation Company, a 10,200-ton tanker; and for the 
Sinclair Navigation Company, two tankers of 6,900 
tons deadweight. 

The Jutland Controversy.—A disappointed British 
lay writer on naval topics, chagrined because his range- 
finding inventions were net accepted by the British 
Admiralty, started, after the battle of Jutland, a 
Savage attack upon Admiral Jellicoe, who was in com- 
mand. This was gleefully taken up by the enemy, and 
also, by certain elements among her own allies that 
were jealous of British sea power, and thus started the 
so-called Jutland controversy. The critics say Jellicoe 
should have dashed in and sunk the German fleet that 
afternoon and night; Jellicoe’s defenders believe that 
since the fate of the allied cause hung upon the abso- 
lute control of the sea, Jellicoe was absolutely right in 
being content to drive the Germans back to Kiel and 
Wiihelmshaven and hold them there. His course was 
not spectacular, but it Was sane strategy, as the event 
proved. To gain a victory with his fleet practically 
intact was wiser than to gain one with half his ships 
at the bottom of the sea, although the latter result 
Would have been eminently pleasing, apparently, to 
most.of his critics. 
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Housing Conditions for Stock.—The Committee on 
Ventilation of Farm Buildings of the American So- 
ciety of Agricultural Engineers is making a study of 
the proper housing conditions for live stock in various 
parts of the United States and Canada. An article 
relevant to this subject, entitled “Climatic Dairy 
Barns,” is published by Messrs. W. B. Clarkson and 
C. S. Witnah in the newly founded journal Agricul- 
tural Engineering. The writers have divided the country 
into four well-defined zones, based on sustained low 
temperatures in the winter months, and have out- 
lined the proper type of barn in its relation to such 
conditions for the several zones, 

A Rat Adopted by a Cat.—In her recently pub- 
lished book “Wild Creatures of Garden and Hedge. 
row,” Miss Frances Pitt states that she gave a baby 
rat, still blind, feeble and very naked, to a cat whose 
litter had been reduced to one kitten, then 10 days 
old. To her surprise, the cat accepted this unusual 
foster child. “The rat,” says Miss Pitt, “was cleaned, 
fed, fondled, tended and treated just like the kit- 
ten, along with which it was reared. Even after 
another family came to occupy the cat’s attention, 
she remained on friendly terms with the rat and 
often paid him a visit. The cat in question had 
been a good ratter, but after the adoption ratting 
was done with!” 

The Seismological Service of Hungary has _ re- 
sumed its work, which was partially interrupted by 
the war, and has published in one volume a report 
ou the seismograph records made at Budapest during 
the years 1913-1919. The director, Dr. R. de Kéves- 
ligethy, states that a large amount of apparatus had 
been ordered from Russia in 1913, and that when the 
war broke out he himself was in Russia, in his capacity 
of secretary of the International Seismological Asso- 
ciation, making arrangements with the late Prince 
Galitzine, president of the Association, for the fifth 
conference. When, at the end of August, 1914, he 
succeeded in returning to Budapest, he found the 
seismological observatory deserted, the whole staff 
having been called to the colors. One of the assis- 
tants, A. Hille, is still a prisoner of war in Siberia. 

The Radio Compass.—The U. S. Lighthouse Service, 
with the aid of the Bureau of Standards, has been 
carrying on experiments in radio direction finding as 
au means of navigation in thick weather. A radio 
direction finder was recently installed on the tender 
“Tulip,” and automatic wireless signaling apparatus 
was placed at the Sea Girt light station and on the 
Ambrose Channel and Fire Tsland light vessels. ‘lhe 
direction finder is so arranged that the directions 
may be read directly on a standard magnetic com- 
pass. The automatic wireless transmitting sets are 
of simple design, requiring no expert knowledge in 
their operation and no mechanical or electrical ad- 
justments after the installation has been completed. 
The use of the direction finder is also quite simple, 
requiring no previous knowledge of wireless telegraphy. 
During the preliminary tests the master of the tender, 
after a few minutes’ instruction, was able to operate 
the compass without difficulty, and in a run of about 
{3 miles, during which he navigated his vessel en- 
tirely by the radio Compass, he brought the tender with 
in 300 feet of Fire Island light vessel, for which he 
was heading, with only three readings of the compass, 
the last being taken at a distance of about 15 miles. 

Systematic Photography of the Aurora.—The work 
of Prof. Carl Stérmer, in Norway, in making simul- 
taneous photographs of the aurora at two or more 
stations in order to determine its exact altitude and 
position in space has now developed to such an 
extent that, during the remarkable display of March 
22-23, seven stations connected by telephone were in 
operation: viz., Bygdé (Stérmer’s home), Oscarsborg, 
Horten, Christiania, Konigsberg, Fredrikashald and 
Dombaas. The distances between stations range from 
26 to 89 kilometers, During the years 1911-1920 
the stations at Christiania and Bygdé have made more 
than 300 successful pairs of simultaneous pictures, be 
sides about. 200 single pictures. Many fine photo- 
graphs—single, double and triple—were secured of 
the aurora above mentioned. Several single photo- 
graphs were made of some wonderful blue rays, 
which formed a “corona” of dazzling brilliancy, and 


which wer so intense that they were photographed, 


with an > of less than a second, after the 
dawn ha meed that first-magnitude stars 
were ba Stérmer reports that pre- 
liminary mk iis photogrammetric  pic- 


tures indicate fo. limit of the auroral rays 
in the recent display titrde of the order of 500 
kilometers (310 miles), Ne had previously 
been photographed above ab kilometers, 
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Automobile 


Solution for Tires.—It is stated that bicycle tires 
and inner tubes of automobile tires may be made quit 
safe from small punctures by using a liberal amount 
of the following mixture: Procure 1 pound of sheet 
glue and dissolve it in warm water—enough to dissolve 
the glue only. After the glue has been dissolved add 
1 quart of molasses, Remove the valve and inject this 
mixture—about one cupful—into a bicycle tire and a 
correspondingly greater amount in auto tubes, depend 
ing on their size. Replace the valve and blow up the 
tire. This mixture semi-hardens into an elastic jelly 
This treatment will stop all leaks in a tire 


Emergency Repair of Rim Cuts.—Rim cuts aré 
often given up as hopeless by the motorist, but they can 
be repaired in an emergency in the following manner 
Drill or punch a series of holes on each side of the 
break at intervals of % of an inch and far enough 
from the edge so that they will not pull out. Lace the 
holes with a cord made of six strands of braided fish 
line, rawhide belt lacing, or any braided cord about 
3/32 of an inch in diameter. Soak this lacing in paraffin 
or wax to make it waterproof, then thread it through 
the first hole, wind it around the bead, through the 
second hole, and so on, Let six inches of the eord or 
lacing hang over on each end for tucking away, Finally 
place a blow-out patch over the lacing inside the shoe to 
protect the tube against injury. 


Large Export Trade in Motor Vehicles.—That ‘the 
motor vehicle manufacturers of the United States 
have been busily engaged in cultivating foreign markets, 
despite the unprecedented domestic demand for their 
product, is revealed in the fact that exports of passen- 
ger cars and motor trucks in the 1920 fiseal year were 
158 per cent greater than the previous twelve months 
and nearly 75 per cent larger than in 1917, the best 
previous year. In the twelve months ended June 30th, 
last, the United States exported 115,519 passenger cars 
valued at $41,577,684, a total of 129,875 motor yehicles 
worth nearly $167,000,000. This compared with 54,212 
vehicles of all classes valued at $79,086,190 shipped cut 
of the country during the previous year and represents 
an increase of more than 59,000 vehicles over exports 
of 80,785 in 1917. 


Wireless Telephone for Automobiles.—A compact 
wireless telephone set operated with current from the 
batteries and generator of an automobile and transmit 
ting and receiving over an aerial wire stretched from 
the top of the windshield to the radiator eap, is the 
latest equipment provided for the modern motor car 
or truck. It is one of the new developments intro 
duced at the Electrical Exposition recently held in 
Grand Central Palace, New York, This apparatus, 
exclusive of the batteries and aerial wire, is contained 
in a box a cubic foot in size and the weight complete is 
60 pounds. The price of a double set, one carried on 
the automobile and the other set up at home or at the 
office, is $350, which is not sufficiently high te discour 
age anyone whose business interests were such that 
they had to keep in constant communication with their 
office or home. It is not expected that many business 
men will find it necessary to use an outfit of this 
nature, but it is comforting to know that such an outtit 
is available if needed. Its utility on motorboats and for 
military purposes is apparent, 


Cleaning Automobile Mechanism by Spraying.—A 
novel method of cleaning automobiles is being installed 
in some of the garages. ‘This new cleaning process, 
which is the product of a Chicago firm, is stated to re 
duce the cost of the work and also eliminates the ob 
jectionable features connected with the ordinary meth 
ods of cleaning. The apparatus used consists of a long 
nozzle, held by the operator, through which a mixture 
of air, oil and water is sprayed on the automobile 
fiame, axles or engine at a uniform pressure of about 
) pounds per square inch, The nozzle discharges 
the mixture in the form of a spray, which is directed 
against the surface to be cleaned at an angie of about 
45 degrees from a distance of 18 inches. One gulion of 
oil is used to about 300 gallons of water, the proper 
mixture being secured by regulating valves attached 
to a special oil tank. The mixture of oii and water 
is carried to the nozzle by a %-inch rubber hose, the 
stream being broken up at the nozzle by air supplied 
through a 44-inch nipple. The temperature of the water 
used is about 100° to 120° Fahr., and the oil is a light 
colored gas oil or petroleum distillate having a parat 
fin base. The cleaning can be done inside the garage 
but more conveniently outside. It is stated that 
this method an automobile can be thoroughly cleaned 
and that no difficulty is experienced in using the proeess 
in severe winter weather, and it has been operated 
with entire success at zero temperature 











A panoramic view of the forebay on the ledge above the Queenston power house 
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Canada’s Niagara Development 


The Details of the Queenston-Chippawa Project Now Being Pushed Toward Completion 


; lifference in level between Lakes Erie and 
Ontario is S30 feet fhe Hydroelectric Commission 
(intario proposes to utilize 305 feet of this head in 
oping electric power. The plant as at present con- 

dt will have a capacity of 300,000 horsepower, this 
‘ being developed from a flow of 10,000 second 
et rhis ems to be a higher practical efficiency 
han | been realized by any of the other Niagara 
ording to a contemporary, the old 
icgara River power plants got from 12 to 15 horse 


er per second-foot; the Ontario Power Company's 
pment om the Cunadian side is in the neighbor- 

' i ud the Hydraulic Power Company's de 
pment on the United States’ side, about 20. The 


e now being put through by the Hydroelectric 


| get 30 horsepower per second 


per cent in advance of the best of the 
ip shows that the two most eastern of the 
reat Lal veriap each other in an east-west direc 


‘ At the eastern end of the overlap, the Niagara 


| ‘ ime hie lakes Niagara Falls is sit 
ta point on the Niagara River somewhat to the 

ff the middle Naturally, the various diversions 

vater above the falls tend to reduce the volume 

' wer the jiedae The total tlow of the river 
mited at 2VO.000 second-feet There is an agree 

Ws t between the United States and Canada, under the 
teri of which 56,000 second-feet are allotted for power 
velopment Canada has the right to 36,000 and the 
ites to th O00 balance At the present 

sR EE, 








By J. F. Springer 


moment, the Commission controls nearly 18,000, and the 
project now under construction will add 10,000, It 
may be seen that our Canadian friends are busy utiliz- 
ing their share. 

The new development is associated with the names 
of two towns on the Canadian side. On the south bank 
of the Niagara River just before it makes its great 
leap is the town of Chippawa. Here the Welland River 
joins the Niagara, after flowing in a generally east- 
ward direction. Another name for this stream is the 
Chippawa River. Four and one-half miles of this river 
are being canalized from the Niagara River to a point 
neur where the Michigan Central crosses. A power 
canal is being constructed north and northeast for a 
distance of nine miles. This brings us back again to the 
River, but below the falls. This point of 
junction is at Queenston. Here the power-house is be- 
ing located. The whole enterprise may be termed the 
Queenston-Chippawa Development. In the islind thus 
created, the (Canadian) city of Niagara Falls is sit 
uated In fact, the power canal passes close to or 
through its outskirts. 

A remarkable feature of the foregoing plans is the 
reversal of the Welland River for a distance of 4% 
miles from its mouth. And not only this, but the 
western part of the river will no longer send its waters 
to the Niagara River above the falls but through the 
power canal to a point below them. Through the 414 
miles of the river bed, the Niagara River will send 
water westward to join that of the old Welland River 
in the power canal. 

The velocities of flow in the old Welland River bed 
and in the power canal must naturally be adequate to 
carry the proper amount of water. Where the cross- 
section is reduced, the velocity will need to be increased. 
In the old river bed, where the cross-section is con 
siderable and where less than the full complement of 
water is being carried, the average velocity is put at 2 
feet per second, In the power canal, however, where 
the cross-section is never very large, the average veloc- 
ity is about 64% feet per second, Naturally, the grad 
ient is the principal factor in controlling the velocity, 
though friction does play a part. 

Control works will be located at the point where 
the old Welland River and the waters diverted from 
the Niagara River join to furnish the supply of power 
water for the power-house nine miles to the north. The 
difference between 330 and 305 feet is the loss in head 
from the theoretic ideal. Of the 25 feet, twelve are to 


Niagara 





be accounted for by the drop in level between the 
Niagara River and the control works, and eight by the 
drop in the power-canal. Then two feet are allowed for 
the drop in the Niagara River between the power-house 
and Lake Ontario. The remaining three feet ure al- 
lotted to friction—one-half foot to friction in the canal 
and 21% feet to friction in the penstocks, 

In general, the power-canal runs through a region 
where, after the removal of a heavy stratum of soil, 
the canal is bottomed in the rock. There is, however, 
a notable exception to this at a point opposite the 
Whirlpool. Here the rock is too far down to permit 
its utilization for the bed of the canal. It is conjee- 
tured that this sudden deepening of the bed-rock level 
marks «a former course of the Niagara River gorge. 

The form of the bed now being excavated for the 
power-canal varies a good deal. There are no less than 
six varieties of representative cross-sections, Near the 
beginning of the canal, the bottom is 70 feet wide and 
the banks are moderate slopes. The canal is here 
wholly in the earth. The banks are, however, pro- 
tected with a heavy rip-rap facing. Farther north, the 
canal is deep in the rock but has earth on each side 
near the top. The upper part is accordingly provided 
with a considerable width between the banks and mod- 
erate slopes down to lines set back somewhat from the 
margins of the rock. The rock portion has vertical 
sides. Still farther north where the earthen portion 
is deeper, fhe rock part is narrowed. At another loca- 
tion farther north, there is the earth section and the 

(Continued on page 55) 
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shovel, which appears in the background of the middle view 





The carriage is hauled back and forth on the cable suspended from the two towers, which move forward on their tracks 
at work ahead of the giant steam shovel, claimed to be the largest in the world. Right: A closer sight of this huge 


Some of the tools, of novel design or unusual ‘size, employed in cutting the Queenston-Chippawa power canal 
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Fifth Avenue’s Traffic Tower 
By Ralph Howard 


OME months ago a mysterious tower made its 
S appearance in the middle of Fifth Avenue, just 
above 42nd Street, one of New York's busiest corners. 
It was at once apparent that the structure was to 
have some connection with the business of the traffic 
officer, but until the system of which the tower is the 
mainspring was ready to go into effect the precise na- 
ture of that connection was a carefully guarded secret. 

The fact is, this system involved running the traffic 
on Fifth Avenue in an altogether novel manner. Here 
tofore on trunk streets of this sort there had been no 
particular effort to cobrdinate the work of the officers at 
successive corners, Of course, when the traffic is cut 
off at Umpty-first Street, if the officer at Umpty-second 
has ordinary human intelligence he will make some 
attempt to watch the tide of vehicles backing up 
toward him, and to open the cross street when it reaches 
him. But this isn’t always easy—it involves a nice 
judgment on the part of “cop” and drivers which is not 
always possible to put into play, and a coéperation 
between them which is not always given. And in any 
event, when we have three miles of a main thoroughfare 
jammed solid with six lines of crawling vehicles, with 
much heavy traffie on the intersecting streets and a 
great deal of turning into and out of these streets 
from and to the main thoroughfare, the good that can 
be accomplished by isolated individual effort on the 
part of the officers at successive crossings isn’t very 
large. 

With each crossing operated independently of others, 
there is bound to be a good deal of unnecessary delay. 
While the avenue is closed at, say, 49th Street, it is 
open at 48th, but to no effect because no cars can pass 
9th; and when it is opened at 49th, this again is 
without effect because the officer at 48th selects this 
moment to pass the crosstown traffic which has been 
accumulating on his hands. Or again, the officer at 45th 
releases traffic on the avenue while 42nd is open to 
crosstown traffic; and immediately the back-wash from 
this blockade surges back as far as 45th, and there is 
complete deadlock here, with neither north-and-south 
nor crosstown traffic able to move. So the Police De- 
partment decided that in the interests of a maximum 
vehicular movement it was essential to introduce some 
system under which at all times the avenue should 
be either open to traffic throughout its length or closed 
in favor of the crosstown stream at every crossing. 

The tower was put up to provide the necessary cen- 
tral control station for such a system. As a matter of 
fact, there are other towers, at 34th Street and other 
points, which relay the signals from the main tower at 
42nd; but these are net really necessary, since the main 
tower is visible from all points between Washington 
Square and 59th Street. Facing north and south on 
this main tower are three huge lights. There is a green 
light to indicate that the avenue is open; a red light 
to show that it is closed in favor of the crosstown 
traffic: and a white or yellow light set between the 
other two, to give warning of a change. 

The tower is not designed to do away with the 
officers at the individual crossings, but merely to su- 
perintend and coérdinate their work. Each officer 
obeys the signals from the central tower implicitly. 
The yellow warning which flashes for several seconds 
before the shift, say, from green to red, gives him time 
to get all r d south-bound traffic cleared off 
his crossing ; en the red light finally beams out, 
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1. Fifth Avenue open to traffic at 42nd St., with the 
pedestrians lined up waiting their turn to cross. 2. An in- 
stant after the chance of signals; the last vehicle to cross 
42nd St., a big sight-seeing bus, is just getting clear, and the 
crosstown traffic is surging across. The pedestrians eet under 
full headway more quickly than the trolleys. 3. The traffic 


tower that controls the situation 


Traffic on Fifth Avenue, New York, under central 
direction from a single tower 


he is all set to start the crosstown wave surging over 
without a second of lost time. 
The responsible authority over all this of course has 
(Continued on page 57) 
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The Bureau of Standards 
ment for measuring the in 


ed this instru- 
f the sun’s rays 


Sunshine and Balloon Silk 
By S. R. Winters 


HE Government desired to know the contributing 

factors to the aging of balloon fabrics and the 
deteriorating influences to which gas ba}loons are sub 
ject. The search for specific information on the sub- 
ject gave birth to a new instrument designed by W. W 
Coblentz of the National Bureau of Standards, de 
scribed as a spectropyrheliometer, for measuring the 
component radiations of the sun, Similarly, a problem 
was presented for offering a substitute for colored glass 
to exclude ultra-violet solar rays from the interior of 
buildings, these rays being injurious to structures. 

To study the sun seems far-fetched in its applica 
tion to work-a-day problems. However, when results 
are translated in the tangible fact that a buff or red 
paint absorbs the ultra-violet and thus protects the 
contents of a building, the commonsense business man 
is willing to acknowledge that sunlight, science and a 
bucket of paint have something in common, Colored 
window glass is expensive, you say. Well, the Gov- 
ernment scientist, who applied the unwieldy> name 
“spectropyrheliometer” to a simple device, suggests that 
the windows be placed on the north side of a building, 
fixing them low, so that the direct sunlight concentrates 
on the floor, This, and other expedients, so it is 
claimed, would save thousands of dollars on glazing 
alone, Another effective method, determined by govern 
ment tests, is that of varnishing cominon window x 
with dilute asphaltum varnish in absorbing the ultra 
violet rays. 

The new instrument for following the sun is mounted 


lInss 





upon a polar axis, thus avoiding the absorption which 
tukes place in a heliostat mirror, As illustrated in the 
photograph, this axis rests in a wooden frame. Such 


an arrangement permits of the projection of the solar 
image directly upon the slit by means of a planocylin 
dric quartz lens, 6 centimeters in diameter and 18 
centimeters focal length. A novel feature of the de 
vice for studying sun rays is the cylindrical lens which 
facilitates its operation without clockwork, the axis 
being parallel with the slit. The reflection from the 
sun, focused lengthwise on the slit, travels slowly, 
which fact offers opportunity for a series of readings 
without resetting. Displacing the center line of the 
solar image 1 centimeter along the slit causes a varia- 
tion of only 1 to 2 per cent in the measurement of the 
sun rays, The image was accurately adjusted to 
within 1 millimeter lengthwise on the slit. 

Slightly turn the worm gear, and it is easy to fol- 
low the sun. This gear is fastened to the polar axis 
by a screw which has a handle, A slight twist of the 
screw releases the gear for speedy hand setting of the 
spectroscope in correct ascension, The declination set 
ting is accomplished by a screw clamp, the fine adjust 
ment of which is obtained by another screw, working 
in a nut attached in a pivot to the board supporting the 
spectroscope. A counterweight is an accessory of the 
equipment, and when weights are used there is no 
vibration from the wind or from the manipulation of 
the worm gear, The apparatus was located on a lawn 
when making solar-radiation-intensity measurements, 
the weights on the cross boards insuring steadiness in 
operating the mechanism, 

The spectrum was produced by use of a quartz prism 
and two plano-convex quartz lenses, 6 centimeters in 
diameter and 18 centimeters focal length. These were 
mounted upon an aluminum plate, attached to the board 

(Continued on page 58) 
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The Romance of Invention—XLX 


An Inventor of Fighting Machines and His Work in Adding to the Efficiency of Navies 


R' AR ADMIRAL BRADLEY A. FISKE has stated 
emp! t t I eserve the title of 
f el But no man can stand on 
the dec t , look about the modern mighty 
ng ns i aie oe | re nventions, devices and 
en wliaptation that “had their 
on mn t ! bof the « erver, than can he If he 
i ri s of fighting ship 
he ‘ be cer ited one of the principal 
| ern hich has made the United 
destruction the most 

h ‘ i the a 
Ad b isk i! ntor from boyhood. 
Among his early recollections is an idea for distilling 
‘ vu ‘ ] ima ed might have been highly 
usef t [tol ict t n which the vapor of boil- 
ing Water W eht in an inverted cone with its rim 
tul ! \ ! rma circular ¢ up, the outside being 
el d by eith ter Another was a pair of 
e| ible ee nh to avoid the annoyance of in 
ee uv re i ks, Which were later brought out 
commercial ! proved a great succe indeed, one 
buws the ’ tt was anether’s patent, but Admiral 

} 


ii b I i i ft I t I ‘ ithe sttt*il ‘ rs 
In it w x] nimercially 
With i peat | ‘ lit t n he could count 
f ! AM ind liatvil seen some of 
h . idopt l ever the world, Ad 
rT ke t lay claim to being one of the 
en f member of the tribe of those who create 
! ‘ ‘ from their powers of thought and 
! Admiral Fiske protests that 
he " } e than “broken even” on the 
! ! juse m fl more important devices 
ha\ eon pre the N in the service of which 
' owl the mad. been «* he has spent se 
, ‘ ‘ entions in developing 
{ the! 
And et he { tire when an 
j 1 1 mit most wel 
‘ ( l 1 1M Cli which 
I I ! for tl ad doll rovalties 
‘ i The fact that the ‘ f that 
j ' t ead pencil dropped off to 
nothing tiv thereafter, for the very good reason 
{ he per is dropped the lead in it in 
\ y | | t nothing to do with the need for 
tha ' | nor the welcome it received.” 


his torpedo planes, which he is confident will 


‘ By C. H. Claudy 


Admiral 


amd has 


naval ideas to his credit 
thought and originality 
with which he, literally, grew 
to select the most important for 
the two which perhaps are the great- 
est monuments to his ability are his system of adapting 
Sights to navy guns, and the invention of the 
terpedo plane, 


Fiske has so many 
seen se much of his 
incorporated in the navy 
up, that it is difficult 


mention But 


telescope 


Admiral Fiske himself refers to his invention of the 
ipplication of the telescope sight to large and small 
navy guns as “the most important idea IT had ever 
had Chere seems to be no question whatever that it 
at one stroke revolutionized gun-fire and raised naval 
gunnery from the lowly rank of a, literally, hit or 
miss piece of guess work, to an exact science. It is 
strange to relate that this invention came into being 


the inventor, of another invention 
The Fiske range tinder, which was, at the 
time it was first used, the most successful device pro- 
duced for measuring ranges up to three thousand 
yards, the maximum effective range in 1890 (!) was 
idle during a cessation of practice firing on the “Balti- 
Admiral Fiske (he was not Admiral then) 


through the use, by 
of his own 


more. 


of the gun equal to a certain predetermined angle of 
elevation necessary to cause the projectile fired from 
said gun to travel to a given target, and second, noting 
the moment when the line of sight of said adjusted 
telescope is caused by the movement of said supporting 
platform to intersect said target.” 

This will be recognized as the gun-director system, 
adopted by all great navies and usually attributed to 
Admiral Sir Percy Scott, who developed it practically. 
From it developed Fiske’s later patent for applying an 
individual telescope sight to each individual gun. This 
was accomplished essentially by securing the tele- 
scope, not to the gun itself, where sights had always 
been before—in such position the telescope 
would have stuck itself through the eye of the gunner in 
recoiling; but rather to a part of the carriage which 
moved with the gun but did not recoil. 

It would be impossible today even to think of a 
modern fighting ship without electricity, without tele- 
phones. Yet Admiral Fiske has not only seen the old 
rough-and-ready fighting ship transformed from a rough 
hull carrying crude guns with small range to a highly 
fighting machine which is one large and 


secured 


specialized 
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Was looking through one of the telescopes of the range 
finder and watching the cross hairs of the instrument 
slide up and down on some sailing vessels, as they and 
the “Baltimore” dipped and rolled in a quiet 
Right then the idea came to him that if all the guns on 
were elevated at the from 
the deck while a telescope on deck was so depressed 
that the vertical and that of the 
uns Was equal to the elevation of the guns necessary 


sea. 
same angle 


one broadside 


angle between it 


for the range, a broadside could be fired with so great 
un accuracy that every shot would register on the tar- 
vet at one Admiral Fiske’s idea was to “lay” the 


vuns parallel with the deck, or at the same angle above 
it, depress the telescope to the correct angle as shown 
on a dial, find the target on the cross hairs with the 
roll of the and then fire all guns together by 
electricity, and make them all hit at once, 

his idea was patented, and the single claim which 
given herewith, because it in a way 
underlies all the modern practices of naval gunnery. 

rhe method of pointing a gun located on a rolling, 
vibrating platform, which consists in ad- 
also located on said platform, and 
transverse axis approximately parallel 
to that of the gun at an angle to the axis of the bore 


ship, 


it carried is 


hie ne or 
justing a telescope, 


movable on a 


eventually make naval warfare quite different from what it has been 


complicated piece of scientific apparatus; he has him- 
self been at the head and front of the army which 
introduced the modern servant electricity into the fight- 
ing machine. It was in connection with his range 
finders that the first telephone was ever put on any 
fighting ship (the U. S. S. “Baltimore”). 

The invention of the torpedo plane has not yet been 
recognized by the world at large to the extent which 
Admiral Fiske believes it will be recognized ; but it has 
heep virtually adopted by the British, Italian, Japanese 
and American navies, and its development is being 
strenuously prosecuted, The torpedo-plane system of 
fighting is that by which an airplane or sea-plane, 
equipped with an automobile submarine torpedo which 
may be detached at the right moment, attacks a fighting 
ship and launches the torpedo at such close range and 
with such easy aim that the ship is practically helpless 
before the attack. 

Admiral Fiske believes that the day of the big-gun, 
armored ship, as the paramount fighting unit on the 
sea is nearly over. And he bases his belief on a simple 
argument, which critics have not yet been able to refute. 

“In considering the relative merits of two fighters. 


whether they be men with fists, or men with pistols, 
(Continued on page 59) 
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Current Issue of the Scientific American 
Monthly 


HE paper read before the recent meeting of the 

American Association for the Advancement of 
Science, by Prof. Albert A. Michelson, announcing that 
by means of the interferometer, he had been able to 
measure the diameter of the star Betelgeuse in the 
constellation of Orion, has awakened public interest, 
anew, into the vast extent of the universe. Of pe 
euliar interest in this connection is the leading article 
of the January issue of the Screntiric AMERICAN 
MontHty entitled “Limits of the Universe,” by Dr. 
Svante Arrhenius, president of Nobel Institute of 
Physical Chemistry at Stockholm. He outlines the re- 
cent researches which have extended our concept of 
the star-filled heavens. ‘The calculated distances of 
certain stars lie between 500,000 and 1,600,000 light- 
years and the distance of certain nebule are esti- 
mated at the stupendous figure of twenty million light 
years. As Dr. Arrhenius says, in conclusion, “We shall 
never be able to prove that the universe is infinite in 
space as well as in mass, but the millions of light-years 
with which our vision has been so suddenly enriched 
would indicate that no bounds are set to the spirit of 
research except those which are involved in the imper- 
fection of our tools.” 

Charles W. Gilmore, Associated Curator of the 
United States National Museum, describes a new 
hornec dinosaur from Canada, known to science as the 
Styracosaurus albertensis, This ancient animal had a 
skull 6 feet long which fairly bristled with horns. Dr. 
Gilmore compares the skull of the Styracosaurus with 
that of a horned toad, showing a very striking simi- 
larity, except that the latter is only an inch long. Were 
the horned toad enlarged seventy-two times to the size 
of its ancient cousin, its appearance would be even 
more bizarre than that of the dinosaur. 

One of the most interesting of aquarian specimens 
is the little seahorse whose habits differ materially 
from those of other fish. The senhorse may be called 
the “kangaroo” of the sea, for it carries its young 
about in a kangaroo-like pouch, Strangely enough it is 
the male that carries the baby seahorses and shelters 
them until they are old enough to take care of them- 
selves, When the father seahorse has arrived at the 
conclusion that the young must fare for themselves, 
he sends them out into the world by scraping his 
pouch against a rock or shell. 

An interesting article entitled “The Cult of the 
Sound Body” describes the apparatus employed in 
modern physical laboratories to test physical develop- 
ment. The illustrations show the special apparatus 
devised by Dr. Boigey and Vrofessor Demeny which 
have been installed at the Ecole Joinville. There are 
also several interesting pictures of apparatus for testing 
athletes employed in German schools of physical 
culture. 

Is oxygen necessary for animal existence? The 
question is‘asked and answered by Dr. O. Krummacher. 
We used to believe that oxygen was indispensable to 
life until we found that certain minute organisms would 
flourish when entirely deprived of oxygen. Then we 
discovered that there are many bacteria to whom 
oxygen is actually fatal. It has been demonstrated that 
vital activity without oxygen is possible not only in 
one-celled organisms but also in animals with well 
developed systems of muscles and nerves, Just as it is 
possible to build an engine which would burn hydro- 
gen and chlorine instead of oxygen and carbon, so it is 
possible for a living organism to produce chemical 
energy by the combustion of other gases, but the 
higher animals have learned to depend upon oxygen 
because it is found everywhere on our earth. 

The efficient distribution of material in designing to 
withstand stresses in the structure is of prime eco- 
nomical importance especially in some of the modern 
mechanical developments such as airplanes where 
weight is a restricting factor. The quantitative deter- 
mination of stress distribution and direction at all the 
various points in machine members is at best an in- 
tricate matter. A new method of determining stresses 
has been developed by George Weed Hall and Arthur 
L. Kimball, Jr., who are authors of an article on this 
subject. They determine stresses by transmitting 
polarized light through transparent models of the 
members to be investigated. The color effects pro- 
duced in the model permit of measuring stresses which 
could not be caleulated by mathematical methods. 

A mine of useful information is contained in the arti- 
cle entitled “Metal Substitutes,” which describes the 
various metals and alloys used in Germany to replace 
those made scarce by the war. The article is an as- 
tonishing revelation of the inexhaustible patience and 
marvelous skill of the German metallurgists. The 
translator of this article, C. Powell Karr, who is a 
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member of the engineering staff of U. S. Bureau of 
Standards, has added appreciably to its value by his 
bracketed notes and criticisms. 

Under the tithe “Weather Conditions and Flight,” 
C. LeRoy Meisinger describes the climatological factors 
governing the selection of air routes and flying fields 
Meteorology is the mainstay of aviation regardless of 
the confidence of the aviator in his motor and its ability 
to carry him safely over all obstacles. The record of 
our aerial service shows that the weather is re- 
sponsible for the greatest number of accidents and 
forced landings. Many of these could be avoided by 
giving the weather its due consideration. Here is 
one of the places where the consulting meteorologist is 
certainly needed, 

These are but a few of the leading articles in the 
January issue of the Screntiric AMERICAN MONTHLY 
in addition to which there are the usual departments of 
progress in general science, chemistry, electricity, min 
ing and metallurgy and mechanical engineering. 

A new department starts with the January issue de- 
voted to the research work of the United States 
Bureau of Forestry. This is prepared by the Forest 
Products Laboratory at Madison, Wisconsin. The 
new department is to appear every second month. 


Wind Storms Made to Order 


HAT day is past when a thunder storm or tidal 

wave or cyclone in the films has to be announced by 
a title. Present-day audiences want realism, and that 
means the showing of the thunder storm or tidal wave 
or cyclone in picture form. A mere flip of the author's 
pen sets the scenery for his readers, and it is just as 
easy for him to call for the destruction of the Wool- 
worth Building or the wrecking of the “Leviathan.” 
But when it comes to filming—well, words cannot tell 
the story; nothing less than realistic action, no mat- 
ter what may be the cost, is necessary. 

Now wind storms are often required in photoplays. 
They do not always occur when wanted, and it costs 
time and money to wait for them, So—and this is 
typical of the ingenuity of the motion picture folk—a 
mechanical genius at one of the Fort Lee, N, J., studios 
got busy and developed a sure method of producing a 
wind storm wherever and whenever wanted. Taking a 
light automobile chassis and an eight-cylinder airplane 
motor fitted with a propeller, he developed the compact 
wind machine which is featured in our present cover 
illustration. When in operation this portable wind 
machine has to be chained to the ground lest it start off 
on its own account. The propeller blows the air past 
the engine and toward the scenery, as shown. The 
speed of the engine may be controlled so as to obtain 
unything from a gentle breeze to a full-fledged hurricane 
eapable of bowling over the kind of scenery employed 
in motion picture work. 


How Do Butterfly Wings Photograph 
Themselves? 


Seo very curious biological experiments with re- 
wu spect to the self-recording power inherent in the 
delicate wing of a butterfly or a moth have been re 
cently made by a German scientist named Gustaf 
Wolff, and are reported at length in the January issue 
of ScreNTIFIC AMERICAN MONTHLY. 

When a butterfly’s wing is laid for a considerable 
length of time upon a photographic plate, in a dark 
room, a clear image of the wing makes its appearance 
upon the plate when the latter is developed. In gen 
eral the images are of the positive character, the dark 
parts of the wing coming out most strongly, while 
white portions make no impression at all upon the 
plate. Mr. Wolff states that it is the seales of the 
wing which exert the photographic influence, since 
when these are removed the wing fails to record itself 
upon the plate. The removed scales, however, are 
found to register on a plate. 


Effect of Arsenic in Steel 


I N view of the fact that the question has frequently 
arisen as to the effect of varying percentage of 
ursenic in steel, it was deemed expedient to make a 
few experiments at the Naval Gun Factory, Washing- 
ton, in connection with the regular manufacturing 
operation on the effect of this element. 

Two series of experiments were made, the first con- 
sisting of a comparison between a plain converter steel 
and steel from the same heat to which had been added 
0.10 per cent arsenic. The second series was identical 
except that an addition of 0.50 per cent arsenic was 
made. 

After making the final addition to a regular con- 
verter heat a 3%4-inch diameter by 32-inch long split 
ingot mold was top-poured from a bull ladle for this 
plain test. Then about ® s of steel was poured 
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into a hot bull ladle of about 100-pound capacity, te 
cover bottom, the metallic arsenic, mixed with several 
times its weight of thermit and wrapped in paper, was 
thrown in ladle, the ladle was then filled with steel, 
mixed and top-poured into a similar mold. This con 
stituted the arsenic test ingot soth series were 
handled in the same way. 

The ingots were stripped the following morning, sent 
to forge shop, heated and forged longitudinally from 
bottom end to %-inch square, and cut into G-inch 
lengths—a convenient size for test bars rhey were 
not souked or annealed before forging, but both series 
worked excellently while being forged. Al of the 6-inch 
lengths were annealed at 1,400 degrees Fahrenheit and 
then heat-treated. 

The results of these tests show practically no differ 
ence between the steel containing no arsenic and that to 
which arsenic has been added. While it is evident 
from these experiments that 0.8 per cent of arsenic is 
net injurious, as far as static testing can disclose, the 
fact must not be lost sight of that it is extremely hard 
to get rid of arsenic after it is once present in steel, 
und if the steel is used for scrap purposes after its 
usefulness has ceased, there is a constant automatic 
augmentation of the arsenic content which will in time 
get beyond the limits desired. It would also be interest 
ing to note the effect of arsenic upon shock-resisting 
qualities of the steel which is of major importance 
where ordnance work is concerned. 


A Newly Patented Cheap Building Material 
NEW patent has recently been taken out in Austria 
(No, 81157) by Dr. Rudolph Ditmar of Graz for 
an inexpensive building material, designed to relieve 
the shortage of dwellings which is felt there as well as 
here. The process is not strictly new, being based upon 
a system long employed by the Chinese and Japanese 
and other Asiatic peoples, 

The inventor begins by placing two sheets of wire 
netting parallel to each other at a suitable distance 
and binding them together with wire. The receptacle 
thus formed is then filled with gravel sufficiently coarse 
not to pass through the mesh of the wire. The outer 
side of the netting is then coverec with thick conerete 
which penetrates the meshes of the wire and unites 
with the gravel immediately in contact therewith, to 
form a layer in which the wire netting becomes em 
bedded. After these outer slabs of concrete have hard 
ened the gravel in the middle can be poured out and 
the space which it occupied filled by -asphalt, tar, 
paraffin, or any other desired filler. Such a substitu 
tion is especially useful for the construction of the 
walls of ships or buoys or other articles where light 
ness as well as strength is demanded. The inventor 
claims several advantages for this kind of building 
material, including cheapness, the saving of more valua 
ble material, and the readiness with which the hollow 
concrete slabs can be shipped to places difficult of 
access, such us mountain resorts. Furthermore, houses 
thus built can readily be “wrecked” without the use 
of explosives. They also provide an easy means of in 
sulating the systems of pipes which supply the building 
and furnish excellent protection against extremes of 
cold and heat. He claims, too, that there is ne sweat 
ing of the concrete. 


Telegraph Wires as Weather Prophets 


© ears that are trained to distinguish the differ- 

ences in pitch occasioned by variations in heat, 
humidity, wind pressure, ete. the telegraph wires 
which form a network over all civilized countries are 
said to constitute excellent weather prophets, A cer 
tain station master was recently quoted in the German 
magazine Ueber Land und Meer as making the follow 
ing statements drawn from his long experienc 

Predictions as to the state of the weather can be 
made 24 to 36 hours in advance by a proper apprecia- 
tion of the pitch, strength, and quality of the tones 
produced by the wires, In particular rain, snow, and 
storms can be foretold with considerabie certainty In 
winter the tones are considerably higher than in the 
summer since the tension is increased by the cold, 
High shrill notes precede heavy but brief falls of rain 
or snow, While deep humming tones indicate rain- 
falls which are both brief and light. Buzzing tones 
indicate a change in the weather; indefinite seft, hum 
ming tones of medium strength indicate a longer con- 
tinuance of damp weather, 

It is naturally difficult to describe the tones with 
precision in mere words They must be heard re 
peatedly in order that the mind may form consciously 
or subconsciously an idea of the weather condition toe 
which they correspond, At any rate the station mas- 
ter’s prediction of a heavy storm upon the day follow- 
ing the interview proved entirely true. 
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Insect Ravages in Our Forests 


The Serious Character of This Plague and the Measures Taken for Protection 


ry! beetle { other species of insects, stealthy 
| rkers t t .the e, may not commonly be reck 
ned wit contributing factors to the preponder 
‘ Nat " timber resources 

a The very insidiousness of 

the p sm be responsible for a tendency of the 
po ! m ft minimize the depredations of 
these tirele foes of the woods lo be sure, they are 
net et t forest conflagration or as ray 
{ ( wtiveness of lnsects 

n ken ther inimical agencies 
In fact ‘ the 1920 official computation of the 
boi t I est t s, United States Bureau of 
ent hie ¢ STO.OOOO00 as the 








By S. R. Winters 


or balsam in eastern United States is either dead or 
dying because of neglect 

The bark beetles, or technically described as of the 
genus “Dendroctonus,” are the chief offenders of a 
multitudinous array of insects that are tirelessly un- 
dermining tree growth. As far back as 1856 
ago—an entomologist denominated the bark beetles as 
killers of trees, and the reputation of the pest is none 
the less ignominious in the year of our Lord 1920. 
The results of extensive investigations are unanimous 
in their verdict that the species of this genus of the 
beetle constitutes the arch enemy of the forest trees 
of North America. Depredations by the eastern spruce 
beetle in the northeastern United States, widespread 


8S) years 


bark which may divorce one egg gallery from another, 
The growth is thus completely girdled and death to 
the tree is inevitable. The toll exacted of our lumber 
resources in this fashion is staggering, the beetles in 
West Virginia, New England and the Black Hills 
National Forest alone mounting into the billions of feet 
of choicest pine and spruce. Depredations, perhaps less 
conspicuous, each year invade the forested sections of 
the Rocky Mountains, Cascade, Sierra, Coast regions 
and the Southern States. Dr. A. D. Hopkins, in charge 
of Forest Insect Investigations, Bureau of Entomology, 
states that if the timber destroyed by insects during 
the past half a century were living today its stump- 
ve value would be in excess of $1,500,000,000, 





‘Sil AWA x 


~ys 
~? 


PF gL 


ot 








Dead forest killed by mountain pine beetle. 
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2. Beetle-infested trees cut down to control depredations. $3. Tools used for pruning. 4. Syringing for borers 


Destruction wrought by insect pests in our forests, and means of combating them 


Valuation of standing trees annually killed by insects. 
An additional 330,000,000 is an estimate representing 
the losses sustained by forest products, such as stored 
hardwoods being converted into flour-like powder by 
powder-post heetle in other words, insect injury is 
not restricted to “tall timbers” but their depredations 


ve uttacks from the moment the seedling takes 
growth until the lumber reaches the ultimate consumer. 
Compare the official estimate—S70,000,000 worth of 
trees yearly—with another Government calcu- 


ition that forest fires take a toll of only $25,000,000, 


Krowilne 
and you can realize the necessity for any drafted na- 
tional forest policy taking cognizance of the natural 
enemies of trees. It is estimated that half of the fir 


desolation of pine and spruce by tke southern pine 
beetle in West Virginia and Virginia, the once almost 
complete annihilation of timber in a National Forest 
by the Black Hills beetle, and the undermining in- 
fluence of the western pine beetle in Idaho, Oregon 
und California are examples subscribing to the fitness 
of the designation of the pests as “killers of trees.” 
Virile, upstanding trees are attacked by swarms of 
the adult beetles, their entrance into the bark being 
observed on the main trunk of the tree, where they 
dig their egg galleries for a distance of a foot or more 
through the inner, living bark. The vitality of the 
growth is weakened and subsequently the larvae which 
hatch from the eggs tunnel through and destroy the 


Recent years are replete with alarming outbreaks of 
insect depredations, The conspicuous example of the 
ravages of the pest in the Black Hills forest reserve is 
of historical significance, the toll being 1,000,000,000 
feet of timber. The trap-tree method was employed in 
combating the attacks whereby trees were felled as a 
decoy in attracting the insects, after which the broods 
were annihilated by stripping off the bark or putting 
a torch to the entire tree. An outbreak of the eastern 
spruce beetle in northeastern Maine was subdued by 
diverting the logging operations from land to floating 
the lumber on the lakes and streams to distant mills. 
One logging enterprise, without additional expense, 

(Continued on page 60) 
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The United States Air- a= 
craft Carrier “Langley” | 


YHE “Jupiter,” which is 
1 familiar to the public 
as one of our naval colliers, 
is now at the Navy Yard, 
Norfolk, undergoing altera- 
tions to refit her as a Gov- 
ernment carrier. She has 
been renamed the “Lang 
ley” in honor of Professor 
Samuel Pierpont Langley, 
whose extended pioneer ex 
periments on the problem of 
mechanical flight made his 
name widely known. 

All of the coal-handling 
gear has been removed and 
in its place there is being 
built a flying deck, located 
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about 56 feet above the 
waterline and extending 
from bow to stern, a length 
of about 525 feet. This deck 
has a width, amid ships, of about 65 feet, and it will 
be flush all over, so as to make an ideal platform for 
flying off and landing. Means will be provided on 
this deck for rigging an arresting device to facilitate 
landing. Catapults for projecting the planes to give 
them the necessary speed for flight will also be pro 
vided forward and aft. An elevator will be installed 
for hoisting the planes from below to the flying deck 
and around this elevator a palisade will be provided 
to form a wind break for protection to the planes while 
being assembled. 

Two cranes with large outreach, one on each side of 
the vessel, will be provided to hoist aircraft out of the 
water and land them on the hangar deck, which is the 
deck next below the flying deck. Beneath the flying 
deck, traveling cranes will be provided for hoisting 
planes from the hold and for transferring them fore 
and aft to the shop spaces and elevator. Shop facili- 
ties for repairing the planes will include a machine 
shop, a wing repairing shop, molding spaces, a metal 
shop and various store rooms. 

The hold spaces are being refitted for the stowage of 
aircraft and their accessories, including aircraft am- 
munition in the way of bombs and torpedoes, ship's 
ammunition, fuel oil and gasoline. An- elaborate sys- 
tem will be provided for distributing gasoline and 
lubricating oils to various stations on the hangar deck 
and flying deck. The characteristics of the “Langley,” 
refitted as an aircraft carrier, are as follows: 

Length between perpendiculars. . 520 feet 

SD WE. cnc ponte ed ew ew anes wate 542 feet 

SE 6. a: oc) bas <a 65 feet 

Speed about ..... $i 15 knots 

I Do oc ons caasceane ans 12,700 tons 

Gasoline capacity ...... cbt 578 tons 

SE s:dine tivated ey en Pore ee 4.5 inch 

The smoke pipe has been rearranged so as not to 


12. single-seated 
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Length: over all 542 ft., Displacement: 12,700 tons; Speed: 15 knots; Armament: four 5-inch guns; Aircraft Complement 


pursuits; 12 two-seater fire control; four torpedo planes; six seaplane torpedo planes 
The “Langley” (formerly collier “Jupiter”); first aircraft carrier for the United States Navy 


obstruct the flying deck and to keep the smoke clear of 
this deck, in order not to interfere with making a 
landing. This will be accomplished by providing a short 
smoke pipe on each side, clear of the flying deck, which 
will be interconnected so that the smoke can always be 
discharged on the lee side. One of the smoke pipes 
will be arranged to hinge downward when considered 
necessary to discharge the smoke near the water; the 
other is arranged to discharge the smoke downward 
through a water spray. 

A radio outfit will be provided, carried on masts 
which are capable of being completely housed below 
the flying deck. The “Langley” will carry an auxiliary 
radio outfit, so that the planes can be communicated 
with when the main radio outfit is housed. 

The “Jupiter” as thus reconstructed under her new 
name of “Langley” will carry twelve single-seater pur 
suit planes capable of maintaining a speed of 100 knots 
for three hours; twelve two-seater fire control planes 
capable of cruising for four hours at an elevation of 
10,000 feet and having a full speed of 100 knots; four 
torpedo planes capable of flying at 100 knots for two 
hours, and six seaplanes built as torpedo planes capable 
of 80 knots’ speed for four hours. 


Surgery and the Weather 

i ew well-known Boston surgeon, Dr. Huntington, 

has been making certain observations as to the pos 
sible effect of meteorological phenomena in surgical 
sperations. He has come to the conclusion, after study- 
ing many cases in the two largest hospitals of the city. 
that a high degree of humidity, 80 per cent or more, 
is the optimum condition for the performance of sur 
gical operations, with a fall to about 60 per cent two 
or three days later, with a temperature of 18° C. (64-5° 
F.). Dr. Huntington believes that these conditions 
could be artificially produced in the operating rooms. 
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The United States 
Light Cruiser “Omaha” 


N important section of 
 ¢ the three-year program 
which was drawn up before 
we entered the war was the 
provision for ten scout cruis 
ers, a comparatively new 
type of vessel, at least as re 
gards its steaming radius 
and high speed. The most 
notable features of our new 
designs as compared with 
those of contemporary navies 
was their high speed of 35 
knots, their large displace 
ment of 7,100 tons, and their 
battery of eight 6-inch 
guns 

Since the designs wer: 
first drawn up, modifications 
have been made in the dire« 
tion of increasing the 
strength of the hull and the 
power of the battery, and this has resulted in an in 
crease of the displacement from 7,100 to 7,500 tons 
and a decrease in the speed to about 35.75 knots. 

As will be seen from the dimensions, these vessels, so 
far as the hull is concerned, are practically exageg« rated 
destroyers; for with a beam of 55 feet and a mean 
draft of 13 feet 6 inches, they are 556 feet 6 inches 
in length overall, giving a ratio of beam to length of one 
to ten. When the designs were first brought ont, som: 
fear was expressed as to whether their shallow depth, 
as affecting their girder strength, would not cause them 
to strain heavily when steaming head to sea; but from 
the oflicial drawing from which our own wash drawing 
has been prepared, we gather that the freeboard for 
over ono-third of the length amidships has been raised 
one deck. If so, this will give greater strength and 
add both to their seagoing qualities and to their ap 
pearance. There is a pronounced sheer with oT 
siderable lift toward the bow, which, even as it 
will be none too lofty if these boats are to be driven 
at nearly 34 knots in average weather The motive 
power as originally designed consisted of geared tur 
bines operating on four shafts with a combined shaft 
horsepower of 90,000, 








The battery will be numerous and powerful, con 
sisting of twelve of the new-pattern 58-caliber 6-inch 
guns. It will be mounted as follows: on the fo'cast! 
deck will be a two-gun turret, abaft of these on each 
side of the bridge will be two guns mounted in super 
posed sponsons, all of these six guns being forwerd of 
the bridge. Aft will be a similar arrangement of si 
guns, namely, a two-gun turret well aft on the quarter 
deck, and forward of this, on each side, two guns in 
superposed turrets, these latter being slightly aft of 
the after bridge. 

An interesting novelty, at least in the United States 

(Continued on page 60) 








Length: 555%4 ft.; Beam: 55 ft.; Draft: 13% ft.; Speed: 38% knots; 4 


New scout cruise \e)a”—class of ten ships 


nent: twelve 58-caliber 6-inch guns; two twin, 21-inch torpedo tubes 
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Building a Rigid Airship 


January 15, 1921 


The Construction of a Dirigible, from the Frames to the Finished Ship 


T I} al pour oar pare manufactured in 
cngineering shops equipped with special machinery, 


Ly i ind- outer covering are muade in 

fa suitable character with large open floors 
beating arrangements to maintain the air at a 

! t mperature rl nethods of manufacture of 


the girders and other parts of the bull framework, the 


rudder and elevator planes, and all other com 

the airship, do not offer any special diffi 

i he processes adopted are those of ordinary 

fhe metal invariably used for rigid airship construe 
lumiit an alloy of aluminum characterized 

mobined strength and lightness ts specific gravity 

l but it ha breaking resistance of 25 to 30 
vl juare inch of section Thus, although only 
third as heavy as mild steel, bulk for bulk, it is 


The bracing pieces for the girders are stamped out 


trip, and pressed to shape in dies which corrugate 
them length-wise for the purpose of stiffness, except at 


the ends and in the middle where they cross one an 


thet The main memlx cs are drawn out of Strips to 
the required channel-section, and drilled for rivets in a 
pecial machine which automatically feeds them for 
ward and drills them; the spacing between two adjacent 
hole being accurate to one-thousandth of an inch 
\ in enormous number of holes have to be made in 
these parts, the machine is a great saver of labor and 
time 

rhe bracing-pieces are riveted to the main members 


by pneumatic riveters. The rate at which the rivets 
an be closed is practically that at which the rivets can 
n the holes 

Most of the girders are triangular in section, having 
three main members held together by as many sets of 
bracing pieces forming a iattice-work girder. To the 
ininitiated, the lightness of the girders is astonish 
picked up with 


4 virder thirty feet long can be 


the greatest ease, for it weighs only some 15 pounds 





Not leas surpris is their strength—relatively to 
ght 4 girder of the length and weight mentioned is 


ends only, to carry a dis- 
%) pounds in all; 


ible, uf supported at the 
buted load of 30 pounds per foot 
r. alternatively, 450 pounds (the weight of three aver 
ave men) concentrated at the center of the span. Such 
rders have the highest strength-toe-weight ratio of 


any imilar constructions yet produced 


also the 


These 


in the engineering shops are assembled 
framework of the machinery and control cars. 
built up of members of a more substantial charac 


loads to be carried are greater and more 


as the 
meentrated In principle, the arrangement of the 
parts is the same as in the hull: longitudinals held to- 


et intervals by circumferential ring frames, the 
Under the floor 


getner 
~ whole tapering aft in streamline form. 
level the cars ere covered in with duralumin sheeting ; 
above, with fireproof fabric, 

in the gasbag shed, girls stick the goldbeater’s skins 
rubber solution, on to sheets of cotton 
fabric, which are subsequently made up into the gas 
bags rhe skins, of which over a quarter of a million 
are used in one rigid airship, are applied so as to over 
lap one another, trimmed off at the edges, and flattened 
The process necessarily is a 


by means of 


down with the scissors 
iong one, since each skin covers but part of a square 
foot of fabric. Before lining, the fabric is made up 
into gores and ends of predetermined form and dimen 
sions. so that when stuck to each other they make 
bags clreular in section and having the necessary taper 
in one or both directions to fill accurately the compart 
ments in the airship to which they respectively be- 
when finished is inflated with air and in- 
inside, any faulty places being made 
fittings for the attachment of the 
are then fixed in posi- 


Kach bag 
spected from thy 
rood The various 
x; valves, the filling necks, etc., 
tion, and the gasbags are ready for the airship. 

bag after being passed as satisfactory, is folded 
airship-building 


‘ 


for transfer to the 


yy and 


hed 
Che outer cover, of linen, is made up into pieces havy- 
ing « width equal to the length between two trans 
verse rings of the hull structure, and a length equal to 
half the clreumference of the section of the framework 
which they fit. The shape is of course such as to give 
orrect fit on the ship. The edges are provided with 
evelets to take the cords by which the cover-sections are 
iaced to each other and to the frame. 
to the erection of the complete airship 


packed 


We now come 


in the shed, and reach problems entirely different from 
those met in ordinary engineering, and it will be of 
interest to describe the system generally adopted for 
the erection of a rigid airship. 

Cradles on which the hull framework of the ship is to 
be built are first of all erected and carefully lined up. 
rhe transverse rings forming the main and intermediate 
transverse frames of the structure are assembled in 
horizontal position on trestles on the shed floor. The 
bull is built up in short sections in a vertical position, 
each section comprising four transverse rings, and the 
lengths of longitudinal girders joining them up. 

The method of building these rings is first to support 
two rings at the correct distance apart, and then join 
these up with longitudinal girders. The section thus 
erected is then lifted up, and another ring put under- 
neath and joined up with longitudinal girders, the sec- 
tion being thus extended until it is of the maximum 
size which can be conveniently handled. The bracing 
wires between the joints and framework are put into 
position, accurately set up to the proper tension, and 
then finally fixed, 

After completing the section, it is lifted up clear 
of the floor by means of tackle from the roof of the 
shed, and then turned over into the horizontal position. 
It is then transferred to the cradles after being fitted 
with rollers at each of the main joints, which enables 
the whole section to be rotated on the runner rails 
which are fitted to the cradles, 

As a series of these sections is completed and trans- 
ferred to the cradles, they are joined up by putting in 
place the longitudinals between their adjacent trans- 
verse rings, and fitting the necessary wires, ete. To 
enable this to be done, the sections are rotated in their 








The views on the facing page show 
features of present-day rigid dirigible 
construction as follows: 

1. Assembling the transverse frames on the floor 
of the huve airship hangar 2. A section of 
the structure as built vertically. 3. Sections of 
the hull structure on the cradles for joining up. 
4. View looking through the interior of the fin- 
ished hull structure. 5. Structure of one of the 
“power eggs," the miniature shapes that are as- 
sembled on the side of the main hull toward the 
bottom, to carry the engines, ete. 6. View of 
the completed keel structure with the gasoline 
tanks in place. 7. The gasbags being inflated and 


the outer cover being placed in position. 




















right relation on the cradles, which enables all work 
in connection with putting in the joining-up girders and 
riveting, ete., to be carried out entirely from the stag- 
ings erected underneath the hull, thus eliminating all 
need for work to be carried out on the upper part of 
the airship with consequent risk of accidents and dif- 
ficulty of access. 

When all the sections of the hull framework are 
finished on the cradles, and joining-up is completed, the 
net wiring—which is fitted on the inner circumference 
of the framework to take the gasbag pressure—is fitted, 
and the hull is now finished and is fixed in its normal 
position, with fabric coverings on the longitudinal gir- 
ders to obviate chafing of the gasbags against the 
girders. 

The stabilizing tins and rudder planes, which have 
already been completed, are titted in position at the aft 
end of the ship. The naviguting and machinery cars 
are placed in position under the ship, and suspensions 
and attachments between them and the ship are fitted 
in position. 

The fuel tanks and water-ballast bags are slung in 
their proper positions in the keel corridor, and all the 
control wires and gear for the operation of the rudders, 
water-ballast valves, ete., connected up to the navi- 
gating controls in the control car 

When all this work is completed, the gasbags are 
slung up in position, and when ready, are connected up 
to the hydrogen supply pipes, and the bags are all 
gxradually filled simultaneously, this operation of gas- 
sing the ship usually taking from three to four hours. 

As the gasbags are filled, the sheets of outer covering 
fabric are put into position and laced up. It is very 
important that the outer cover should be well stretched 
over the ship, as this not only uelps to counteract the 


internal gas pressure on the hull girders, but the taut- 
ness has a very important effect on the resistance and 
speed of the ship through the air. In order to attain 
and preserve a suitable tautness of the cover, it is now 
the practice to dope the fabric after being fitted and 
stretched in position, which not only tightens the cover 
and gives it good surface, but also greatly increases 
the weather-proofness and obviates variation in the 
tnutness of the fabric due to the humidity of the air. 

After the outer cover is completed, the gusbags fully 
inflated, and all the other work on the ship completed, 
the ship is then ready to undergo what corresponds to 
the dock trials of a steamship. She is secured floating 
clear of the floor and sides of the shed, and her engines 
are run for several hours, driving the propellers, while 
tests are carried out to ensure that all gears and con- 
trols function properly. 

At last comes the event to which all responsible for 
her design and manufacture have long looked forward, 
namely, the trial flight. The fuel tanks and ballast 
bags are filled; the crew and observers go aboard; 
ballast is carefully tested; the shed doors opened; and 
the handling party lead her out into the open air. A 
few minutes later, after a final test of her trim and 
ballasting, she is speeding away, followed by the good 
wishes of the hundreds who have been engaged on her 
construction, 


Hydroelectric Development in Portugal 
T is reported in the daily newspapers that the Portu- 
guese Minister of Commerce has appointed a 
commission to study the matter of the utilization of 
the water power of the rivers of Portugal for the 
purpose of furnishing hydroelectric power for railway, 
power, and lighting purposes, 

Two engineers, Senhores Fernando de Souza and 
Vicente Ribeiro, have been nominated by the representa- 
tives of the Portuguese National Railways to sit with 
this committee, which has been created at this time 
to study these matters principally because the outlook 
for fueling supplies for Portugal, which possesses no 
working coal mines, is not at all bright, owing princi- 
pally to the high prices of imported coal, the present 
low value of the escudo in the American markets, and 
the uncertainties as to available coal supplies in produe- 
ing countries. 

In the case of the Portuguese rivers it would be 
necessary to construct an extensive and likewise ex- 
pensive system of dams, with a view to conserving 
enough of the water from the winter rainfall to last 
through the summer. 

The headwaters of the largest Portuguese river, the 
Douro, are situated across the frontier in Spanish ter- 
ritory, and for this reason, before any definite plans 
for the utilization of its power can be formulated, it 
will be necessary for the Portuguese and Spanish Gov- 
ernments to come to some sort of an agreement for the 
division and distribution of the Douro water, for as 
matters stand now it is possible for Spaniards having 
farms in the basin of the upper Douro to divert practi- 
cally all of its waters for irrigation purposes. 

This commission will also be expected to study the 
question of the utilization of a number of seams of 
coal which are known to exist in Portugal, and it is 
even possible that it will study Portugal's petroleum 
possibilities as well. 


New Record for Unloading Collier 
WELVE thousand and thirty tons of coal were dis- 
charged from the collier “Ulysses” at the Cristobal 

coaling plant of the Panama Canal in 15 hours and 
25 minutes on November 12-13. The collier docked at 
8:50 A. M., November 12; unloading was begun at 8:55 
A. M.; at 12:20 A. M., November 13, the cargo of 
12,030 tons had been completely discharged, the ship 
cleaned up and all men were off. Cleaning up and tak- 
ing the men off usually requires about an hour. 

The discharge was effected by means of the 4 an- 
loaders of the plant, equipped with four 214-ton 
clamshell buckets. Four unloaders worked from the 
beginning until 3 P. M., 3 continued from that hour 
until 11 P. M., when 2 were discontinued, and the un- 
loading was completed with the use of 1 unloader. 

About 6 hours of the work was performed after dark. 
The new record beats the previous record for discharg- 
ing the collier at this plant by 6 hours and 10 minutes. 
The work was rushed in order to allow the ship to re- 
turn with minimum delay to Newport News for an- 
other carge, as in the present shortage of coal every 
effort is being made to increase the stock of bunkers. 
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How California Growers Handle Their Crops from the Tree 
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The Story of the Prune 


By G. Orb 


Water flowing on 
lye-water. 


them, and washing off all sediment 
and They are then spread on trays meas- 
uring three by eight feet, ready for the drying ground. 
The hot lye bath, by the way, has slightly broken the 
skin of the prune, so that the moisture may the more 
easily escape in the drying process, 

Again the rays of the sun are called upon, for 
prunes are dried solely by the sun, taking from five to 
ten days for the completion of this phase. The drying 
grounds may be twenty or thirty acres in extent. At 


times there are spread out upon these fields twenty 
to thirty thousand trays, containing some 2,000,000 
pounds of prunes, which when ready for the market 


would be valued at almost a quarter of a million 
dollars. 

Lins in the grower'’s fruit-house serve to store the 
fruit until it can be sacked and delivered to 
the packing house. Some seasons, when deliveries can 
be made prior to September 30th, a premium of one 
pound is paid and deliveries are made direct 
from drying ground to packing house. During the last 
days of September and until the time limit has expired, 
day and night, a continuous line of trucks and farm 
unload the new dried prunes at the packing 
house door, Here they are weighed and tested and 
then from the sacks on to the carrier which 
takes them to the grader. The floor of this carrier is 
with and it is kept continuously 
vibrating for the purpose of sifting out dirt and sticks. 
From the carrier the prunes are emptied on to the 
grader proper. 

In the twin grader there are two parallel streams of 
prunes flowing over metal screens that are perforated 
holes of prunes 


sun-cured 


cent a 


wagons 
emptied 


perforated holes, 


with increasing size as the progress, 
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to the Consumer 


As the prunes pass along the perforated screen the 
small sizes drop through first and the larger ones pass 
on until they too find an opening of sufficient size to 
fall through to the bin below. By,the time, the stream 
has reached the end of the grafer, jal! \prunes have 
dropped through and have been \graded according to 
sizey From these wheel-barrows deliver the 
prunes to the processor. The grading determines the 
size and hence the price paid to the grower. 

The “processor” prepares the graded fruit for pack- 
ing. It is boiled or steamed for about three minutes, 
then run over a screen to drain, and while still warm 
is emptied into the box or carton, weighed, and the lid 
clamped on by a high pressure nailing machine. The 
boxes of fruit are carried to the freight car waiting on 
the siding. , 

Apricots are similarly packed except that the pit-is 
removed and that they are not put through the “pro- 
cessor.” 

The Italian prune is grown in Oregon to the ex- 
tent of some 25,000,000 pounds per annum. This prune 
has a tart flavor and is sold to a restricted class of 
buyers, the Jewish population of our large American 
cities buying a large portion of this crop. 

Three and a half years ago—May 1, 1917—a prune 
and apricot growers’ association came into being, pur- 
posing to operate a non-profit selling agency which 
should be strictly coéperative, returning every cent of 
profit over and above actual cost of operation to the 
growers whose orchards produced the fruit. 

When we Know that California produces some 
200,000,000 pounds of dried prunes annually, or 90 
per cent of all the prunes and apricots consumed in 
the United States and Canada, and that, prior to May 

1, 1917, the marketing of this entire crop 
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was dominated by a very small but pow- 
erful group of independent packers who 
year after year had forced the growers to 
sell for barely enough to buy themselves 
living necessities, we realize why the or- 


ganization came into being. This asso- 
ciation has proven a wonderful experi- 


ment in codperative marketing, scoring a 
success that has been little short of phe- 
nomenal. Today the association has a 
membership of 10,000 growers, operates 
37 large packing houses, and has estab- 
lished more than 250 selling agencies in 
the United States alone,, with more than 
located in foreign cities where 
markets are being developed for the large 
crop a few years from now. 


a score 














er picked 


California eun bath. Prunes are not dried artificially. 


are spread a quarter of a million pounds of fruit. 3. 





They ripen on the tree and drop to the ground. 


Then the whole countryside works from daylight until dark gathering the fruit before it can spoil. 2. 
They are cooked for six days under the rays of the hot September sun. 
Down goes the prune when it comes to the right-sized hole. 


Sweating out 


Some of the drying fields hold 25,000 trays at a time, on which 
The customer pays for prunes according to size, hence this grading process. 


Some phases of southern California’s prune industry, from the tree to the grading process 
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An unusual chair and table fashioned out of 
knotty maple wood by a western craftsman 


Maple Knot Furniture 
UT in the wildest mountain fastness of Wash- 
O ington lives a man who spends a great part of 
his time in the forest in searching for particularly 
knotty trees. He always makes a fortunate find, for 
the commercial lumber hunter passes by the very 
kind of tree for which this man is hunting. 

After the tree is felled it is ripped into workable 
lengths with a cross-cut saw. The pieces are then 
cut into shape with a small hand axe. Where neces- 
sary the essential pieces are fastened together with 
the most primitive of equipment, The great majority 
of the pieces of furniture are in a solid state cut and 
shaped out of a great knot of maple wood. The wood, 
in practically every piece, is so hard that it is impossi- 
ble to form holes for fastening arms or legs. In the 
rustic oddity of this forest-carved furniture there is 
a great deal of exceptional artistic taste and the sturdy 
ruggedness of the chairs and tables this man has 
made give them splendid adaptability to a mountain 
house. 

The illustration above shows a rocking chair and a 
table made out of knotty maple wood, Note how the 
craftsman has worked in odd pieces of wood in order 
to give graceful lines as well as the desired grain 
effect. The rockers of the chair and the legs of the 
table are, of course, carefully shaped so as to give the 
necessary strength to the furniture. 


Freaks of the Vegetable World 
HE two specimens presented in the accompanying 
illustrations are very unusual freaks of the vege 
table world. It is not such a rare occurrence to come 
across a potato or carrot or other vegetable which bears 
a striking resemblance to the human head or body; 
but the present specimens are exceptionally interesting. 

The first or upper illustration shows a strange mon- 
ster which suggests a reptile of antediluvian days, 
Yet it Is nothing more than an ordinary yam, or sweet 
potato, ‘This frenk tuber was raised on a farm near 
Culro, Ill, and measures 18 inches long. 

Obviously, the eyes and mouth have been added to 
emphasize the monster-like appearance of the potato, 
but the carrot has not been altered. 

The second or lower illustration shows a freak car- 
rot which grew in a startling way. It bears a most 
striking resemblance to the human hand, which is 
shown beside it by way of comparison. 

















Two freaks of the vegetable world: A sweet 
potato resembling a gila monster, and a 
carret shaped like a hand 
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Where Is That Forest Fire? 


ITH thousands upon thousands of acres of dense 

forest land to contend with, the location of a 
forest fire by the forest rangers would at first thought 
appear to be a complicated matter. Yet such is not the 
case. The forest officer depicted in the accompanying 
illustration is locating a forest fire by means of alidade 
and segmented circle. Two or more stations equipped 
with such finders report to a central office the angle 
upon which they locate the smoke. Intersecting lines 
on a master map, orientized with those in use by the 
lookout men, give the exact location of the blaze, 


Observing Currents from High in Air 

Hi individuals shown in the accompanying view 

are not performing acrobatic stunts nor suspended 
from earth by reason of their eccentric modes of liv 
ing. They are observers at a cable gaging station 
constructed in Bolivar County, Miss. Moreover, these 
experiments were designed to test the well-known 
formula of Kutter as the accepted standard for de- 
termining the flow of water in open channels. 

The experiments were conducted under the guidance 
of the Drainage Division of the U. S. Bureau of Public 
Roads, and when supplemented by a study negotiated 
hy the engineers of the Miami Conservancy District of 
Ohio, the conclusion is: “Although the Kutter formula 
is not ideal it is the best equation available at the 
present time.” The field velocity measurements in 
Mississippi were made with a small Price current 
meter. The measurements were obtained at intervals 
of 214 feet across the streams for the smallest chan- 
nels, 5 feet for the medium-sized cuts, and 10 feet for 

















A cable gaging station on the Mississippi River 
for measuring the rate of flow 


the largest ditches. The velocity, at the measuring 
points, was obtained at the surface, mid-depth, and 
bottom of the stream. 

Experiments similar to the one in Mississippi were 
conducted in Tennessee, North Carolina, Iowa, and 
Florida, Among the conclusions announced as of value 
to engineers in the study of the flow of water in dredged 
drainage ditches are: A deposit of slimy silt on the 
sides and bottoms of a channel substantially lessens 
frictional resistance to flow; clearance of ever-growing 
vegetation or shrubbery from a channel will perceptibly 
enhance its capacity; an accumulation of débris, trees, 
logs, and other obstructions in a ditch will greatly de- 
crease its capacity; a dredged channel rapidly dete- 
riorates in hydraulic efliciency unless systematically 
maintained; abrupt variations in a cross section play 
no inconspicuous part in minimizing the hydraulic effi- 
ciency of a ditch; after a certain amount of erosion has 
taken place in the ditch continued wearing action does 
not necessarily increase the roughness of the perimeter. 

Engineers and other parties interested in a detailed 
discussion of the results of experiments relating to the 
subject of the flow of water in dredged drainage ditches 
should apply to the United States Bureau of Public 
Roads, Washington, PD. C., requesting a copy of a 
professional paper written by C. KE. Ramser, senior 
drainage engineer. 


Spotting Whale Meat in Sausage 


S a subterfuge whale meat cannot be mixed with 
beef and pork in the composition of sausage with- 

out its presence being revealed by chemical analysis, 
according to a formula worked out by the meat inspec- 
tion laboratories of the Bureau of Animal Industry. 
The fat of the whale and other marine products varies 
from that of cattle, hogs, sheep, and other land animals 
in essential particulars, chi f which is the presence 
of the glycerides of 1} isaturated fatty acids. 

















A forest officer locating a forest fire with alidade 
and segmented circle 


This ingredient has the capacity of joining with bro 
mine in forming highly insoluble compounds. Glycer 
ides are evident to a substantial degree in whale fat Mut 
ure not found in meat animals or vegetable oils 

The method developed by the meat inspection of the 
Federal Government for the detection of whale meat in 
sausage had its origin in an experiment with a mixture 


of canned whale meat and Frankfurter sausage Phe 
marine product had been cooked before canning and 
there was an absence of visible fat, while the Fran! 
furter sausage used was an ordinary sumple. The t 
specimen contained 20 per cent whale meat, wl 


was shredded finely and incorporated intimately with 
the sausage. Sixty grams of the mixture were then ex 


tracted with ether, the product having contact with 


ether for two or three hours. The ether wa then 
filtered off, and evaporated on the steam bath, the fat 
obtained being examined by the following method used 
by the Bureau of Chemistry in detecting the presence 
of whale and fish oils in vegetable oils: 

“Dissolve in a test tube about 6 grams ef the oll in 12 
centimeters of a mixture of equal parts of chloreform 
and glacial acetic acid. Add bromine, drop by drop, 
until a slight excess is indicated by the color, keeping 
the solution at about 20 degrees Centigrads Allow to 
stand 15 minutes or more and then plice the test tube 
in boiling water. If only vegetable oils are present the 
solution will become clear, while if fish oils are present 


the solution remains cloudy or contains a precipitate 
due to the presence of insoluble bromides 
A positive result was obtained in the initial exper 


ment, the solution remaining cloudy in the boiling 
water and deposited a good precipitate of insoluble 
bromides after standing for a brief period of time. The 


conclusion is that even a minute portion of whale meat 
cannot be incorporated in beef or por’ making 
sausage when subjected to the searching eye of the 
chemist. 


The Story Behind the Locked Antlers 


UT of the files of the U. S. Forest Service comes 
O this interesting photograph of a pair of locked 
deer heads, It appears that these deer foug 
Fremont Lake, in the Bridger National Forest, Wyo 
ming, got their horns locked together and were drowned 
by falling into the lake. These locked antlers were cut 
out of solid ice by U. S. Foresters, 
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A pair of locked antlers which tell their own story 
of a fight to the finish 
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frucks and trailers carry a heavy load of stone without exerting too much wear on the road. 
and the distribution of the load that count, not the gross weight of the train or the individual vehicle 


contact area i 


Fruck-Weight Legislation 


rFyVitiy permissible weight of the load 
| on the road should be determined on 
i of wit of tires, and not by 

tive whit tont bet en large 

r tl ! int commercial and 

il cent serve in enormous 

inal the irger the units in 

ton! hbanled the greater 

( immy of hauling These routes 

1 n ar of traftice, and anything 





Truck Compressor Tests Natural 
Gas 


AKING the gusoline out of natural 

gas by compression is the unique job 
of the model %-ton truck built with 
special transmission and power take-off 
for a large oil company of Tulsa, Okla. 
Comprising a miniature compression 
plant capable of developing a pressure 
of 300 pounds, the apparatus on the 
truck is used to test natural gas as it 


it is the large wheel- 


of gas will make it profitable to run 
it through the plant. Then, too, gas 
from wells already piped through plants 
is tested by the truck-compressor unit at 
frequent intervals as a check on their 
productivity. 

Attached to a reel at the rear of the 
truck, on the right side, is a rubber hose 
to reach from the truck to the gas line to 
be tested. The hose attached to the well, 
“as passes through it and into a mano- 


The editor will endeavor to answer any 






of 
special 
power take-off, 
over the road with power take-off intact, 


gas will produce, 
transmission and 
the truck can be driven 


given 
With 


quantity 
its 


yet not in use. When it is desired to 
drive the apparatus, the mere shifting 
of a lever puts the machinery in motion 
with the full power of the motor ap- 
plied. Any one of the four gear reduc- 
tions in the transmission may be used. 
Thus the operator is given a wide range 
of speed and power without the necessity 
of making any mechanical adjustments 
in the truck when it is changed from 
read work to driving machinery. 


The Short Haul Problem 


HEN we look at the picture pre- 

sented by our railroad situation 
today we are indeed startled. Our 
2,400,000 freight cars carry only about 
one-half their capacity and move about 
25 miles per day per car. Box cars aver- 
age something over 35 tons capacity, and 
yet hundreds of thousands of them are 
carrying less-than-carload freight, and 
hauling perhaps not more than 5 tons. 
While it is impossible to give the exact 
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ich increases the cost of transporta- 
tion on them is paid for by all the peo- 
regardless of how far they may be 
rr tl ¢ main artertes When it is 
ker into consideration that 50 per 
increase in the size of the unit 
| makes a 15 per cent decrease in 
‘ t f transportation the matter 
mes one of great economic impor- 
vith t running up into the 

! * 
On ids of reasonably good construc- 
* the weight is fully taken care of 
the S00-pound limit per inch of tire 
For every 800 pounds of in- 
d wheel load, an inch is added to 
earing surface of the tires. With 
tion of trailer the weight of 
} ioad can be doubled without doub 
the strain on the road. You simply 
id to the wheel b t The load, while 
iter, is distributed over more wheels 
proportionate tire width A striking 
tration of this is given by our rail 
ul While heavy roiling stock, such 
the big compound engines which are 


ed on our railroads, are very much 


eavier than the liing stock of years 
ihe weicht per inch of bearing sur 

has not been greatly increased, This 

ha heen met by putting extra bearing 
face under the weight lor instance, 


(Continued ov page 60) 
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comes from the wells, with a 
determining its gasoline content. 
ing head ’—the gasoline prod- 
uct resulting when gasoline is taken out 
of natural gas by compression—is pro- 
duced at several plants maintained by 
the oil company using the equipment il- 
lustrated ; but before gas from new wells 
is piped to a plant, its gasoline content is 
determined to make sure that the quan- 
tity of per thousand cubic feet 


gasoline’ 


gasoline 


meter, Which indicates the pressure of 
the gas at the well. Next passing 
through a meter, the gas is measured. 


it goes through the compressor, 
into a condenser and finally ac- 
cumulates in a small cylinder which ex- 
tends below the truck body just forward 
of the rear spring. A gage glass shows 
the cubie centimeters of gasoline. From 
this test, the operator is able to calcu- 
late the amount of gasoline which a 


Then 


passes 


Light truck provided with testing pres ener for natural gas, “oa a closer view of this apparatus in operation 


figures we have a record of one investi- 
gation of the Cleveland, Cincinnati, Chi- 
cago & St. Louis Railway in which it 
was found that the average less-than- 
ecarload loading for a certain six months 
operation was about 5 tons. Nearly one- 
half of all the tonnage carried in the 
Eastern district is coal, according to 
reports in the Transportation World. 
Very few records are kept by railroads 
(Continued on page 60) 
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Part of a fleet of 7/,-ton trucks in regular operation between Wilkesbarre and local Pennsylvania points, and Newark, 
Paterson and New York, giving a service which the railroad cannot approach, and at less cost 
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Canada’s Niagara Development 
(Continued from page 44) 
rock section; but walls are erected on the 
margins of the rock section and carried 
up a distance. These are filled in on the 
rear. At another point, yet farther | 
north, the canal bed is a very flat V. 
Near the power-house, where the excava- 
tion is practically all in rock, the sec- 
tion is substantially a simple rectangle. 

In rock excavation, we are mostly fa- 
miliar with the rock drill and the blast 
as a means of removing the material. 
But on this work, the channeling machine 
has found opportunity for service. The 
more familiar method is also in use, but | 
channeling seems to be in favor, especially 
in the upper part of a rock excavation. 
This machine is much used in certain 
quarries, doubtless because of the smooth 
vertical face that it leaves, 

Naturally, the steam shovel is greatly 
in evidence, especially on this canal work, 
cutting down through the overlying soil 
or removing spoil in the rock portion. 
What is claimed as the greatest steam 
shovel in the world is captain of the 
Hydroelectric Commission's battery. It is 
an American-built machine. This fellow 
is so big that it is thought advantageous 
to send a smaller shovel ahead as a pilot. 
The latter -makes a preliminary cut, and 
the giant then tackles the job. 

Quite a variety of excavating apparatus 
has already been in use on this develop- 
ment. The cable-way excavator, the 
dredge, the steam shovel, the rock drill, 
and the channeling machine may be cited 
as among the principal types. The cable- 
ways work both in the dry on the canal 
proper and in the wet along the Welland 
River. Such cable-ways may be very ad- 
vantageously used where it is possible 
to arrange parallel tracks along the two 
sides of the proposed excavation. On these 
tracks the head and tail towers may he 
shifted from time to time. The excavat 
ing may be carried on, as in the present 
case, with the aid of the clam-shell type 
of grab bucket. A heavy cable stretched 
from tower to tower provides a track on 
which a carriage may be hauled out and 
in by means of suitable lines operated by 
a hoisting engine at the head tower. A 
close examination of the head towers in 
the photograph will show that the track 
consists of four rails—a double track, in 
fact. 

The channeling machine, much used 
upon this Canadian work, is a device 
which cuts a deep and narrow vertical slot 
in the rock. In the quarrying of sand 
stone and marble, especially where the 
stone itself is valuable or where it is de- 
sired to cut the stone to specified rect- 
angular dimensions, this type of machine 
is very useful indeed. But channelers 
have been used in plain engineering en- 
terprises, where a vertical face is re- 
quired, at least as far back as the time 
of the construction of the Chicago Drain- 
age Canal. They have been employed on 
the New York Barge Canal, 

A typical channeling machine is an ap- 
paratus mounted on small wheels which 
are adapted to run on a track. <A steam 
boiler on board supplies steam to a ver- 
tical cylinder. A piston in the cylinder 
is made to travel up and down and by 
means of its rod and a cross-head on the 
rod to carry up and down a cutting tool. 
The cutting tool may be of various types. 
A typical cutting bar is 34 inches long and 
will cut down into the rock until the slot 
is 18 inches deep. The bars are used in 
longer and longer lengths as the cut deep- 
ens. A tool of maximum length used on 
a representative machine will cut to a 
depth of perhaps 7 feet. <A channeling 
machine operates by making a multitude 
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Do you choose a hack saw 


for appearance - 





or performance ? 


Hacksaws all look about alike. Weight, 
teeth, thickness and finish seem to be 
similar. The difference is in their per- 


formance. 
No matter how good th 


e saw may be it’s certain 


that the blade made to cut soft metal won’t cut 
cold rolled stock. There’s no such thing as a hack- 
saw capable of cutting all materials equally well. 
Fact is, there’s only one way tobe sure of the right 
blade and that’s by the hacksaw chart. 


Picking the right blade for the particular kind 
or shape of metal is easy if you use Starrett saws 
according to the Starrett Hacksaw Chart. 


We will be pleased to mail you a copy of the 
r Catalog No. 22 “B.” 


chart. Free. Also ask fo 









THE L. S. STARRETT COMPANY 


The World's Greatest Toolmakers 
Manufacturers of Hack Saws Unexcalled 
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of percussive blows per minute; 250 per 
minute is not to be considered unusual. 
The steel tools used in cutting vary great- 
ly, the variations taking especial account 
of the particu! ‘k in hand. Thus. | 
the tool may rock consist of as 
many as five ach with its cutting | 
(Con n page 57) 


Getting the Most Out of the 
Right Saw 

In the small shop, where hand saw 
ing is done and each man owns his own 
frame, and where but few pieces of dif 
ferent materials are cut from time to 
time, a change in blades is naturally out 
of the question for each change in the 
miuterial. Hence the convenience of : 
blade like the No, 103 (see Chart on 
pages 22 and 23), that will in a degree 
meet all ordinary requirements, But 
there ure few mechanics, who, under 
even these conditions, cannot at times 
work to better advantage with a_ flex- 
ible back blade, like the No. 250, which 
has 18 teeth, or who do not someti: 
require 2 finer tooth blade, like the 
258, with 32 teeth to the inch, for 
ting thin sheet metal. In the end, 
will be saved and inconvenience ay 


ed if these saws are kept strained up 

in separate frames, so that one can be 

picked up and used instantly. The man 

who will thus equip himself may gen- 

erally be relied upon to use with dis- 
| eretion the various blades furnished to 
| him, but wisdom should be exercised in 
| their selection,and purchase. 


Each Man Should Have a Chart 

Whatever saws ure adopted as the 
standard, a Hack Saw Chart, bused on 
that make of saw, should be established 
us the basis of selection for the work 
in hand, Not only should the tool or 
stockroom from which the saws are is 





“ed be provided with these charts, but 
finite control should be maintained 
er the delivery of saws of a given 
mber, according to the requirements 
the work and the machine, where 





power saws are used. Hach workman, 
in turn, should have a copy of th 
chart, perhaps somewhat modified, se 
that he, too, may know the blade which 
is best suited for each class of ma- 
terial, 
Should Carry Complete Line 
To meet the requires: 0 | 
clisses of work by the ‘ 
blade designed for that 
crease thereby the il dual efficier 
of each suw and reduce the total nu 
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Of General Interest 
KAI if SIGNALING DEVICH J SEI 
Mar ‘ I lor Bldg Louis 
Ky rhe \ has for its object 
le a device especially adapted for use 
f« ‘ ling traffic it street in 
here signal is supported by 
in ting the usual standard 
t lisp wit! d wherein it may be 
1 fro he f the street, so that 
nece y t the signal when 
} h hour at * I 
TYVEWRITI DESK Ww I OLses, 136 
Slat t.. Omaha An object of the in 
ent x » provide a desk having a central 
( el iv wh ’ n t written supporting 
piat is movable and adapted to move 
rearw ily into a housing with a trap door 
« the channel and held in closed post 
ti hen the typewriter is not in use rhe 
a provide ample smoot surface for the 
listributior 1 support of papers when the 
t writer ia not u 

VAME PLATE ‘ I 1AS, Room 914, 41 
t Sy.. New York, N. ¥ Among the ob 
ject f the invention is to provide means for 
r l supporting letters and other charac 
ter f sert which permits the ready 
assembling f any name or sign and enables 
tl l ‘ le rs or characters fron 
t i is ma I desired \ further 

a : ime plate which wi" 
! t ! racti ned hich can be n 
ut ! ly I pr 
il I risi i PREVI I PREVA! 
J ! ra ial, & th Af This 
refer ira s for 
t a ; 1y suet ire ised 
f t t " ! t dl pietur 
y i I inged 
i} present ' ray i 
t fade t ind ’ in brings 
" lly th t of a series) into 
vi ! r ' t 
- \ CARE LINER WW W 
ri ra 1, lel Al ne the bjects 
{ ! i I i i er tor 
ta s that ill t held placer vith 
i t ane will hold the irpet 
i rel l " ha ! 
: levice, | re f rtal it 
' I attachments fo the main hold 
REPAIR DEVICT M. OR i I fend 
St New Yor N. ¥ Phe n relates 
t pa tus f pair l ible tubes in 
‘ 
foouthall basket ball 1 her inflatable 
U i internall their ver what 
. ly : i a ladkeler id bladder 
tee mea fa fl ble tube It 
f the in on to provide means 
? wt ~ f the ‘ 
' ! rete ! lily ed 
' Probie \ ! 1, 377 Rich 
1 | Stapl l I N Y A 
3 ‘ | le a palata 
ble i itritious food product consisting of 
t i gs mixed together to produre 
" it rinl, flour added to this and 
ughly worked and kneaded to produce a 
r dough of thin strips, and finally cut 
pi of suitable size to be uniformly 

! 

oO} Le OR TRA POT 1, Heinricns, 948 
Hhroadw ew York N. Y Among the ob 
jects f th inventh« i t provide a simple 
coffer tea pot arrai i to insure an effective 
ereolation of boiling water through the coffee 
grounds r tea lea i without danger of 
particl passing throngh the filtrate into the 
ye na I mit of the use of a cheap filter 

medium, such as filtering paper or the 
like vt ean be readily thrown away after 

x d 

AT = 7. 63 Flatbush Ave 
ihr N. ¥ rhe i 1 aims more par 

Ja | i plan and knock«down 

» f i hich child may be e1 

1 to li a b hich shail be capable 
{ l ’ hall eprod is nearly as 
j he ‘ f a full size sailing 
boat, hav r all the eseentiai parts of an actual 

li ra he con t x adaptable 

’ ll ® boat 

CASHIER PROTECTOR E. J. Carron, 135 
¥. 49th St New York, N. ¥ An object of 
the vention is to provide a shield which 
ia preferably ullet pr f and which is nor 
mally hid from view, | which may be moved 


juickly into position to protect the cashier 
from a burglar in front of his window or desk 
ihe device is brought into operative position 


by spring pressure and foot release 

ASH SIFTER 
Saratoga Springs, 
its object to 
sifter which 


R. Mason, 10 Cowen S&St., 
N. ¥ This 
provide a manually operated 
sifting of the 
ashes and the ready discharge of the cinders 
A further object to provide sifter 
which will be practically dustless, which will 
be to which be 
manufactured and reasonably low 


invention has 
for 
ash facilitates the 


is an ash 


convenient operate, and ean 


sold at a 
price, 

COMBINED WINDOW SCREEN AND VEN 
TILATOR.—*. F. A. CAMMANN, 511 W. 172nd 
New York, N. Y. The invention has for its 
to provide a 


st 


object window and 
lator 


dows 


screen venti 
more especially designed for use on win 
of bathrooms, ete., and ar 

to the ventilation and 


at the same time prevent outsiders from peep 


bedrooms, 


ranged insure desired 


ing into the room Other objects are to in 
sure the admission of fresh air without draft, 
to prevent rain or snow passing into the 
room, and to permit the user to conveniently 
attach the device to a window 
SHOE CLEANING AND IRONING JACK 

H. G. Benpix and VT. J. Specer, 195 Lefferts 
Ave., Brooklyn, N. Y The invention kas par 
ticular reference to supports for holding shoes, 
slippers or the like for the purpose of cleaning 
or dressing them Among the objects is to 
provide a shoe-holding jack that is adapted to 
direetly reeeive and support a shoe when car 
ried by any conventional last, the means for 
holding the last and shoe thereon being easily 
operated 


Machines and Mechanical Devices 
DRYING MACHINE.—J. L. 
Xneedler Bldg Manila, 
rhe invention particularly 
chine 


ther 





PIERCE, 


Philippine Islands 


relates to a ma 


vegetables and 
for 

to 
heating 


for drying fish, 
food | 


for 


copra 


rroduets in preparation 
market A 


within a 


ship 


nt and purpose is em 


pl a device or 


conveyor 


drying chamber, said conveyor embodying a 


irrying section and turning means for carry 

ing and turning the material through the dry 
“x chamber to be dried 

Medical Devices 

aD | 

kena 


nvention 


of a 


NTAL 
Ave New 
to 


rool 2 
York, N. ¥ 


provide a 


45 West 
The object of the 
dental tool in the 
including in com 
conventional chuck of a 
tool, operating stem 


(rONZALEZ, 


18 
drilling machine 
the 


echanically-driven 


form 
bination with 


and 


f said chuck, means adapted to be removably 
issociated with the chuck, and to engage the 
operating stem for permitting a manual ro 
tation of the latter 
Musical Devices 
MUSICAL NOTATION I’. Tarr, 182 Gates 
\ve, Monticello, N. J Among the objects 


f the invention is to provide a musical nota 
tion arranged to enable a person unfamiliar 
with the usual written or printed score of a 


musical composition to readily locate the keys 
and execute the composition on a piano, organ 
controlled instru 


without danger of confusing the player 


or other keyboard musica) 


ment 


Prime Movers and Their Accessories 


COMBINATION DEVICE, Younes, La 
St. 101, Rio Amazonas, Yquitos, 
This invention has for its object to pro 


Ss. 
Condamine 
Peru 


vide mechanism of the character specified, for 











A SIDE VIEW OF THE DEVICE 


SECTION 


WITH PARTS IN 


the 
and the 


the of fuel in form 
paper, straw, slack like, 


the complete combustion of 


permitting utilization 
of 


and 


shavings, 


for insuring 


the same, and for conserving all the heat gen- 


erated during combustion. 


same 


1A VIEW 


Bronx, 
provide a vehicle tire of the single tube type | 





ENGINE.—W. K. Epear, 1821 8. 13th St., 
st. Joseph, Mo. The invention relates more 
particularly to two-cycle internal combustion 


engines of a kind adapted for use in aviation | 


and of various other kinds in which simplicity 
of construction, efficiency in action and com 
pactness in building are desirable factors. The 
purpose of the invention is to provide for com- 
pression of the explosive mixture at the same 
stroke of the piston which is incidental to the 
exhaust. 

ENGINE —W. K. Epaar, St. Mo 
The invention relates to engines generally, and 
more particularly to internal com 
bustion engines of a kind adapted for use in 
and various other ways in which 
simplicity of construction and compactness in 
building are desirable factors. 
to simplify the 
compression of 
stroke of 
the exhaust. 


Joseph, 
two-cycle 
aviation, 
The purpose is 
mechanism and to provide for 


the mixture at the 
the piston which is incidental 


explosive 
to 


and Their Accessories 
SIGNAL DEVICE.—. J. CHa 
MALES, 1246 Hood Ave., Chicago, Ill. Among 
the objects of the invention to provide a 
device which will indicate to the engineer of a 
his location, for instance when the 
train is approaching a bend in the track which 
should be taken at a low speed, by operating an 
audible signal in the cab of the engine. The 
device actuated by auxiliary track devices 
not subject to the difficulties that attend 
naling devices operated making 
contact with track 
TRAIN STOP MECHANISM.—J. 
Jet, Okla An object of the 
provide electrically controlled 


Railways 
RAILROAD 


is 


train as 


is 
sig 
by electrical 


devices 
McMANus, 
invention is 
means for 
which 


stop 


pre 
Is con 


both 


and 
as to automatically 


venting train collisions, 80 


structed trains 


— } 





x use 7 


PARTLY IN ELEVATION AND PARTLY IN 


SECTION 


the block. A 
is to provide means for operat 
and the throttle of a 
locomotive, provide a fusible member 
burned by the explosion of gasoline which is 
ignited by a spark caused by the closing of an 
the two trains are on the 


when two trains on same 


further object 
ing the brakes 


are 


closing 


and 


eleetriec circuit when 
block. 


same 


Pertaining to Recreation 
SWING.—A. A. WALL, 1510 
irooklyn, N.Y. The invention 
swings accommodating 
posite each other. The object is to provide a 
arranged to enable the user or users 
readily set the swing in motion without requir 
ing undue physical exertion. Another object is 
to provide a swing which is strong and not lia- 

ble to get out of order easily. 

PLEASURE RAILWAY.—F. A. Situ, 260 
W. 125th St., New York, N. Y. The object 
of the invention is to provide a pleasure rail- 
way for use in parks, exhibition grounds and 
other pleasure resorts, and arranged to pro 
vide an exceedingly exhilarating ride for the 
passengers and amusement for the onlookers. 
A further object to provide a long ride 
within a comparatively small space. 


Ave., 
to 


op 


Gates 
relates 
seated 


two persons 


swing to 


is 


Pertaining to Vehicles 


TANK ATTACHMENT.—C. Herne, 72 Ar- 
lington Ave., Mariners Harbor, 8S. L, N. Y. 
The invention has particular reference to 


means for establishing communication between 
the tank and the full feed conduit. The pri 
mary object being to provide means for warn 
the driver of a motor vehicle before the 
fuel contained in the tank has been completely 
exhausted, so that he may reach a filling sta 
before the fuel is entirely used up. 

TIRE.—C. W. Srravser, 664 E. 166th St., 
N. Y. An object of the invention is to 


ing 


tion 


so constructed as to form a closed air cham- 
Ler without the necessity of employing an 
mner tube. It is a purpose to provide a 
single pneumatic tire which will eliminate the 


to |} 
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usual trouble and expense of repairing the rub- 
ber inner tubes so prevalent in ordinary pneu- 
matie tires. 

BASE FOR JACKS.—A. E. HutTcHIson and 
ll. Kran, 372 Monroe St., Brooklyn, N. Y. 
This invention pertains more particularly to 
lifting jacks especially employed as an ae- 
cessory of motor vehicles. In jacks of this 








\ PERSPECTIVE VIEW, SHOWING THE JACK IN 
| PLACE UPON THE BASE 
type difficulty has been experiencel in main- 


taining the jack in true vertical alinement dur- 

| ing the lifting operation. In this device a 
r‘gid base is provided, capable of removal, and 
with securing means which may be adjusted 
with respect to the base. 


RESILIENT TIRE.—D. 8S. Kennepy, 457 E. 
167th St., Bronx, N. Y. The general object 
of the invention is to provide a resilient ele 


ment to be placed in the tire shoe and extend 
about the same, together with means for ex- 
panding the element firmly against the tire 
at the sides as well as at the tread or for re 
leasing the tension of said spring element for 


its insertion or removal. 
SIGNALING DEVICE.—A. H. Barr, 1822 
Voli St., Ventura, Cal. The object of the in 


vention is to provide a device adapted for use 
motor vehicles, to indicate to following 
vehicles, and to those in front, the intentions 
| ot the driver as regards turning and stopping, 
the mechanism being provided at the front and 
rear of the car, and under control of the 
at the wheel. 
POWER DEVICE.—S. 
Sacramento, Cal, The invention relates to a 
adapted to be driven by the drive 
wheels of an automobile, an object being to pro 
vide a device which can be quickly assembled 
|} and taken apart and can thus be easily trans 
torted from place to place. A further object is 
to provide a device which is so constructed that 
a car can be conveniently run into operative 
position, 


om 


driver 


Beer, Genl. Delivery, 


device 


Designs 
DESIGN FOR LACE.—H. 
Broadway, New York, N. Y. 
DESIGN FOR AN ARTICLE OF MANUFAC- 
rURE.—-D, C. FRANK, 28th St. and 4th Ave., 
New York, N. Y. 
DESIGN FOR AN ARTICLE OF MANU- 
FACTURE.—G. GouLp, McKenney, Texas. 
DESIGN FOR A CALENDAR FRONT.—A, J, 


BAECHTOLD, 1270 


McDapr, 63 Park Row, World Bldg., New 
York, N. Y. 
DESIGN FOR AN ARTICLE OF MANU- 


bf ACTURE.—H. T. MeNpvELSOHN, 40 W. 25th 
St., New York, N. Y. The invention has been 
granted patents of two designs of a similar 
nature. 

DESIGN FOR A PLAQUE OR PANEL.— 
M. SHaprro, c/o Metropolis Metal Spinning 
Co., Ine., 247 Center St., New York, N. Y. 


We wish to call attention to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 


work. Our staff is composed of mechanical, 
electrical aud chemical experts, thoroughly 
trained to prepare and prosecute all patent 





applications, irrespective of the complex nature 


of the subject-matter involved, or of the 
| specialized, technical or scientific knowledge 
} required therefor. 

We also have associates throughout the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 
MUNN & CO., Solicitors of Patents 

| Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 
| Seientifie America» Bldg., WASHINGTON, D, C, 
‘ Hobart Building. SAN YRANCISCO, CAL. 
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The largest selling 
quality pencil 
in the world 


NUS 
ENCILS 


Let remember their fine 
quality. When once you use 
these remarkable high-quality 
pencils you will never be satisfied 
with any other. The genuine and 
complete satisfaction given by 
VENUS has made it the most 
famous pencil in the world. 


17 black degrees, 3 copying 


For bold heary lines 


6B-5B-4B-3B 


For general writing 

and sketching 
2B-B-HB-F-H 

For clean fine line 


2H-3H-4H-5H- 
6H 


For dlelicatethin line 
7H-8H-9H 


For general writing the 
popular degree is “HR” 


Plain Ends, ver doz., $1 00 
Rubber Ends, per doz., 1.20 


At stationers and stores 
throughout the world. 
American 
Lead Pencil Co. 
2177 Fifth Ave. 

New York 
and Lendon, Eng. 
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Canada’s Niagara Development |O 


(Continued from page 55) 

edge and all held securely in the cross- 
head. Some of the edges may make a 
transverse cut, while others in between 
make diagonal cuts, the whole combined 
cut being a kind of zig-zag. The tool may 
consist thus of a gang of steels; but it 
may also consist of a single steel with a 
Z-form of entting edge. 

Of course, the excavation is not 
comparable to that at the Panama Canal. 
At the same time, the amount of rock 
and earth that must be removed is very 
considerable. On the section between the 
Niagara River and the control works, the 
earth excavation in the Welland River 
bed totals about 3,500,000 cubie yards. A 
large part of this work is wet excavation. 
A dipper dredge has been operating in the 
Welland River bed, depositing its spoil 
into These are being dumped 
out in the Niagara River. A cable-way 
is also a means of excavating. 

Several considerable bridges 
are included in the general undertaking. 
One carries the Wabash Railway across 
the canal. It is finished; so also are one 
or two others, 

The power-house is at the foot of a 
steep incline. The initial equipment is 
to consist of two big 55,000-horsepower 
turbines and their corresponding electric 
generators. The forebay on the ledge 
above reaches back along the canal for a 
distance of 1,000 feet. That is, the canal 
is widened to form this little lake, which 
is 300 feet wide at its intake end. It 
delivers water to the penstocks, which 
are big steel pipes 14 feet in diameter and 
some 450 feet long. Four main penstocks 
and one exciter penstock constitute the 
initial equipment for serving the power- 
Taking the head at the full 
amount of 305 feet, the pressure, neglect- 
bottom of the pen- 
about 132 pounds per 
There is, however, nothing 

this considered 
alone; but the combination with big 
diameter large water 
confined under considerable pressure, 


Fifth Avenue’s Traffic Tower 
(Continued from page 45) 


SCOWS., 


concrete 


house. 


will be 
square inch, 
remarkable in 


stocks 
pressure 


means a mass of 


his locus operandi in the tower itself. 
This not alone puts his signals where all 
them, but it at 


the same time gives him an unrestricted 


his subordinates can see 


view of the entire length of the avenue. | 


Ordinarily the change from north-south to 
east-west traffic is made on a fixed time- 
table, allowing from 40 seconds to two 


minutes for each according to the time of | 


day, ete.: but it frequently happens that 
conditions somewhere along the 
avenue make it advisable to modify this 
schedule. Just as an instance, if 


special 


which it was plain could be cleared away 
in five minutes, it might well be the best 
procedure to close traffic on the avenue at 
the point affected for this period. With- 
out the signal tower and the central ad- 
ministration of traffic, this would involve 
a frightful congestion in the immediate 
vicinity of the accident; with it the en- 


| tire avenue could be kept closed for the 


| time 


and the congestion 
tributed to a surprising degree. 
The pedestrian traffic at big crossings | 
like that of Fifth Avenue and 42nd Street 
is always a nuisance and a problem. The | 
man on foot cannot, apparently, be made 
to believe that traffic regulations apply to 
him. He visualizes them as for the ve- 


necessary dis- | 


| hicle alone, and feels that he is free to! 


wherever and whenever he can, 
dodging about among the cars until he| 
attains his objective at the far curb, It 
was recognized from the start that the 
success of the whole plan of central regu- | 
lation would depend, as much as upon any 
other one factor, upon the degree to which | 
the pedestrian could be prevented fr 
slowing up the vehicular movement 
this way at the Big Corner, the heart 
the system. So here we find always f 


cross 


there | 
were a minor wreck on the avenue itself } 
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may be 


sum eacn 


mother, to 


out imnsur- 


ance for their protection. 


Help When 


“The child is an angel, dependent on man.’"’—CouNT DE MAIsTR! 


Call of the Children 


It is, indeed, true that the children 
the 
pendent on the father, who must re 


even more than mother, is de- 


ognize this by making due provision 
for the little ones in case he is called 
away. 

This he generally does through i 
surance protection, and many fathers 
have made and are making such pro 


vision by arranging a policy in the 


Postal Life 


Insurance Company 


Insurance in force, $42,000,000 
Policy Reserves Required by Law (Last Quarterly Statement), $9,241,954.00 
Additional Reserves, $715,860.00 
Total Resources more than $10,000,000.00 


The contract thus taken out is ap- 
Insurance 
Whole-Life 
Endowment 
Welfare or a 
under 
the Company pays a stated 
month, generally to the 
take care of the children when they 
are growing up, and in many case 


De- 


which 


1 





Most Needed 


The resuit is that 
thus 


family can not fail to be alwa held 


the father and 


mother who look out for their 


by them in grateful remembrance 


while those who fail thus to pro- 


vide —well 

hardly 

serious 

It is well worth 
the POSTAL 


different policy-contracts that can be 


it 1s enough to 


any situation could be more 


vour while 


1 ' 
tel] 1 ‘ sa 
tell you apout ne 


have 


issued as 


Protection for Those 
Near and Dear to You 


a 


j 
] 
Call at the Cotmpany’s office or write as follows: y % 
—— 
“Please matl me insurance information as men- 2 oO 
‘ i i 
tioned inthe Sctentific American for Jan.15,1Q921 . 
ae : 
Dividend j 
And in your first letter.be sure to give : : 
, . . Guaranteed | 
1. Your Full Name in vour Policy and | 
2. Your Occupation th, 
3. The Exact Date of Your Birth eee 
i] 
j 
When you write no agent will be sent to visit vou Dir we nd Pp | 
The Postal employs no agents, and the resultant an Rerned 
savings go to you because you deal direct 





POSTAL LIFE INSURANCE COMPANY 


WILLIAM R. MALONE, President 
511 Fifth Avenue, corner 43rd Street, New York 
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Light for your 
truck 


The Gas of a Thousand Uses 


IT’S ECONOMICAL 


HE initial cost of installing Prest-O-Lite Gas 
equipment is small. Any man who can handle a 
wrench can do the job in a few minutes and once 

a Prest-O-Lite outfit is in place it will outlast the stur- 


diest truck. Our exchange system makes the cost of 
operation extremely low 


IT’S DEPENDABLE 

Prest-O-Lite Gas light never never 
“peters out”. The last foot of gas in a Prest-O-Lite 
Tank gives the same depenc jable light as the first foot 
Rough going cannot affect the intensity and range of 
Prest-O-Lite 
break. Prest-O-Lite Gas is the most 
truck lighting systems 


IT’S ALWAYS OBTAINABLE 
More than twenty two thousand garages, in town and 
are ready to exchange charged Prest-O-Lite Gas 
Tanks for your empty ones. No other Company in 
the automotive field offers so comprehensive a service. 
Prest-O-Lite Gas is always obtainable. 


AND IT’S SAFE 


Prest-O-Lite Gas complies with all laws 


deter yrates 


there is nothing to work loose, wear or 


dependable of all 


At more than twenty-two 
thousand garages, in town 
and country, empty Prest- 
O-Lite Gas Tanks may be 
é xchanged for full ones. 


country, 





Our complete line 
of appliances using 


and ordi- 


nances 


only Prest-O-Lite 
Gas and air suit- THE PREST-O-LITE COMPANY, Inc. 
able for soldering, 


Small Tank Sales Department 
Carbide and Carbon Bidg., 30 E. 42nd St., 
599 Eighth Sereet, San Francisco 


brazing, 
burning, etc., 1s 
extensively used 
by manufacturers 
and in repair shops 


Pp aint 
General Offices 


In Canada: Prest-O-Lite Company of Canada, Limited, Toronto 


New York 
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| Special and the G al Th 
Special and the General Theory 
By Professor Albert Einstein, Ph.D. LL.D. 
Translated by Professor Robert W. Lawson, M.Sc. 
_— tho English translation of Einstein’s own book explain- 
ing theories to the general public is now available. Dr. Einstein 
t ored picuous success In this volume, steering a skillful course 
y between th twin dangers otf too much mathematics and too little 
xplanat \lso, he makes clearer than has yet been made just 
herein lies th ling line between his special theory and his general 
theory, and just where the two join. In literary style as well as in 
larity of exposition this book bids fair to take rank as a classic; and 
in any event, it is by far the most satisfactory treatment of the subject 
rb id at tl present date in | nglish. 
j 
Price $2.50, by Mail $2.58 
For Sale by 
SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway al ae ee New York City 
| 

















; or more officers on the street level, one or | =i! 


| that 


more on each of the feur corners; and 
after a little preliminary skirmishing dur- 
ing the first week or two, the walkers have 
been educated to the fact that here is one 
place in the world where they move with 
the traffic, and stop when it stops 

The success of this block signal plan has 
pronounced from the start. <Acci- 
|dents are fewer—indeed, there has not 
| been one of any account in the entire nine 





been 


} months The flow of traffic is much 
smoother and more speedy; instead of a 
stop at practically every corner, with a 
few stops in the middle of the block 
thrown in for good measure, one often 
drives five or six blocks on the avenue he- 
fore being halted by the red light. Indeed, 
tests inaugurated by Deputy Police Com 


missioner Harriss, in charge of the Traffic 
Division, who is responsible for the in 

stallation to the point of having paid out | 
of his own funds for the first tower, show 
where the average time for a trip 
S4th to 59th Streets under the old 
was 42 minutes, it is now only | 
minutes, ‘The distance, it may be} 
is about a mile and a quarter. 


Sunshine and Balloon Silk 


from 
system 
nine 
said, 


| (Continued from page 45) 
which, in turn, was affixed to the deecli- | 
nation axis. The telescope tube support 


ing the collimating lens could be ro- 
tated a small amount and clamped, thus 
permitting minor adjustments of the spec- 
trum upon the thermopile receiver. <A 
black flannel cloth was laid over the spec 


trograph in barring stray light while 
observing the sun. A specially con- | 


structed thermopile was employed in the | 
unit for taking solar-radiation-intensity 





| 


measurements, which consisted of nine 
couples of bismuth silver, with receivers 
1.1 by 8 millimeters; the dimensions of 
the entire receiver being 3 by 9.5 millime- 
ters. The bismuth wire, 0.1 millimeter in 
| diameter, was flattened as a method of 
obtaining adequate contact with the re- 
ceivers, Thereby the time element in at- 
taining thermal equilibrium was reduced, 
consuming only 10 or 12 seconds. 

rhe height of the spectrometer slit was 
3 millimeters, and although the spectrum 
was of only an equal height, the intensity 
adequate for making accurate meas 
urements. Such a condition was partly 
attributable to the fact that the length 
of the spectrum, falling upon the thermo 
pile, was S millimeters, sufficient to in 
tercept the whole of the visible, and 
the whole of the infra-red spectrum, 
in one setting, and the ultra-violet 
trum in two settings. The electric current | 
generated by the thermopile, 
to radiation, was measured by 
galvanometer. 

The data obtained primarily for 
the purpose of ascertaining the different 
components relative to that of the quartz- 
mercury are lamp Solar radiation is 
variable as can be assumed from these 
tests. A low-hanging haze, or smoke, on 


was 





also 
each 


spec 


on exposure 
a sensitive 


were 


a September day rendered invisible the 
Soldiers’ Home Building three miles 
away; later on the same day the sky 


light doubled 
to a rainy pe- 
riod of several duration, when the 
sky was extremely clear, the ultra-violet 
component was 2 per cent of the total ra- 
diation intensity. Experiments during 
the early morning hours showed that in 
consequence of increased seattering of 
light the ultra-violet component radiation 
intensity is only approximately one-half 
that which obtains at noon-day The 
reverse prevails with respect 
to infra-red component, which is greatest | 
in the morning and evening, and is a min 
imum at noon. This is explained by the 
accepted theory of the scattering of light 
of short wave lengths. Coupled with the 
invention of this new government instru- 
ment for studying the sun and the varia- | 
tion in the intensity of the ultra-violet 
radiation, valuable meteorological data | 
may he obtained from a comprehensive in- | 


the ultra-violet 
Subsequent 


cleared and 
its intensity. 
days’ 





condition 





vestigation of the subject. 


| Remit by 


January 15, 1921° 
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PATENTS 


F YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many eases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. = 
SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 


interest to inventors and particulars of re- 
cently patented inventions. 


MUNN & CO., op'exvents 


Woolworth Building, NEW YORK 





Tower Building, CHICAGO, ILL. 

Scientific American Building, WASHINGTON, D. C 

Hobart Building, SAN FRANCISCO, CAL 
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Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 


i. MER ERECCTEVICEEECIY TS ee Te $6.00 
Scientific American Montlily (established 
Dee) CNG DO cso scancenvenannes 7A 
Postage prepaid in United States and posses- 


Mexico, Cuba and VDanama. 


Foreign Postage 

Scientific American $1.50 per 

Scientific American Monthly 
ditional, 


sions, 


year additional. 
72c per year ad- 


Canadian Postage 
Scientific American 75c per year additional. 
Scientitic American Monthly 36c per year addi- 
tional 
The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 
postal or express money order, 
draft or check. 


bank 





Classified Advertisements 


Advertising in this column is $1.00 a line. 
No than five nor more than 12 lines 
accepted, Count seven, words to the line. All 
orders must be accompanied by a remittance. 


_ 'BUSINI ESS OPPORTUNITY 


SUBSTANTIAL manufacturing corporation want 
capable men to establish branch and manage salesmen. 
S300 to $2000 necessary. Will allow expenses to Balti- 
more as explained Address, Mr. Clemmer, 603 N., 
Kutaw St., Baltimore, Md. 


FOR SALE | 


CANADIAN pica be ights on eccentric ~~ as 
for sale Fr. MYERS COMPA 
Bedford, _( 


less 





You can be quickly cured, if you 


STAMMER 


Send 10 cents pew 288-page book on ey and 
Stuttering, “its Cause = i pe It_ tells how I 


cured myself after stamme B. N. Bogue, 
s4i Bogue Bidg., | 1147 Ne ie ot indianapolis, 











Mother’s Worries 


are lessened when she is prepared to 
guard against the ill-effects that may 
follow exposure or accidents. 





makes an effective gargle for prevent- 
ing or helping sore throats — cleanses 
and heals cuts and bruises. Will ease 
pain and reduce inflammation caused 
by strains and wrenches. 
Let the children play, but be pre- 

pared for emergencies, 

$1.25 a bottle at your druggist’s, or a 

liberal trial bottle sent for ten cents. 


W. F. YOUNG, Inc. 
361 Temple St., Springfield, Massachusetts 
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The Romance of Invention—XIX 
(Continued from page 46) 
he contends, “it 
only their rela- 
tive abilities to each other 
and defend each himself against the other. 
No reference to can be 
permitted in a truly fair comparison, be- 
extraneous admitted as 
an argument on side, it is 
permissible to have the same ad- 
mission on the other Thus, in con- 
sidering whether or not the battleship can 
defend itself against the torpedo plane, it 
is not admissible to say ‘the battleship can 
have a guard of which 
arise to meet the torpedo plane in the air 
and demolish it before it can attack’: be- 
‘ause the proponent of the torpedo plane 
may equally provide the mother 


or armies, or battleships,” 
is necessary to consider 
to do damage 


extraneous force 


eause if force be 
one neces- 
sarily 
side 


sea-planes, 


will | 


the torpedo plane with a flock of fighting | 


planes to arise and go forth with the tor- 
pedo plane to give battle to the planes 
which from the battleship. We 
have then staged an aerial battle, 
sult of which may fall to either 
tender ; 
were in the first place; there are a_ tor- 
pedo plane and a battleship left over to 
fight it out. while the defenders of the 
one and protectors of the other do their 
parts in the air. 

“It is not easily seen how a battleship 
can protect itself from the attack of a tor- 
The battleship is protected 
from ordinary torpedo attack by destroy- 
smoke and similar fighting 
or protecting devices, all of the same class 
and ail on the same location- 
plane in space, as the thing to be pro- 
tected. A destroyer may be twice as fast 
as a battleship but not ten or fifteen times 
as fast. A destroyer cannot get up in the 
air and fly. And a destroyer is a target 
for a naval gun. 


come 


con- 


pedo plane 
ers, 


screens, 


of speed 


the re- | 


and meanwhile we are where we |! 


A torpedo plane may attack without 
being noted until too late. At a high 
altitude it is invisible and inaudible. It} 


but cannot be seen. It ean de- 
scend so swiftly that it cannot be hit, even 
if seen. It can come within range 
of the battleship, launch its torpedo and 
swoop upward again so rapidly that it is 
practically safe. Even if it were not safe, 
what is one inexpensive plane 
against the loss of a great ship?’ 

In other Admiral Fiske 
that the strong and basic patent given him 
in 1912 is for an invention not only of a 


can see, 


close 


nan, one 


words, velieves 


new device for waging war, but of a new 
system of warfare, and that more than 
one instance in the late war shows that 


a torpedo plane 
escape, as a 


by a 


may destroy a ship and 


Turkish vessel was torpedoed 
British aviator 


launching a torpedo 


from his air eraft, and the British ship 
“Gena” was sunk by a torpedo discharged 
by a German plane near Suffolk, Eng- 
land, 


A great distinction exists between bomb 
dropping and torpedo planing, which must 
be well visualized before any argument is 
undertaken value of the torpedo 
plane in wars which may come, The 
bomb dropper, to be at all effective, must 
actually hit the thing on which he drops 
his deadly egg or fall exceedingly 
In the case of a battleship, this is a 
rather narrow target; and in spite of the 
uccuracy of the aiming device, there is 
always the possibility of error in deter- 


us to the 


close. 


mining the speed and altitude the absolute | 


vertical and the consequent correct aim of 
the projectile. With the torpedo plane 
the chances of a miss are very small, The 
range may be as short as the nerve and 
skill of the aviator make possible. More- 
over, the torpedo when it strikes, strikes 
below the water line, in the most yulner- 
able part of the ship. Again, the bomber 
must be, 
approximately overhead 
posed to anti-aircraft 
driven off by 
more easily than the torpedo plane, be- 
eause the latter can attack from any point 


where he is ex- 


of the compass and from any altitude: | Admiral,’ 
yater, for! nal, 


from positions so close to the v 


| making 
if not directly overhead, at least ! 


guns. He can be 
airplane guards also much | 


| 
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instance, that a fighting airplane cannot 


| get under him, where he is the most vul- 


| nerable. 


ship of | 


Admiral Fiske has recently made 
an invention which he thinks will aid the 


torpedo plane very greatly, but its char 
acter is not yet known, except to a very 
few. 

It is not the function of the stories in 
this series on great living inventors and 
scientists to engage in controversies, take 
sides, or enter into argument with the 
Governmental powers that be, regarding 
inventions and inventors. But it was 


noted in these pages that the Lewis ma- 
chine gun received its accolade in France 


and Flanders after America had rejected | 


it; and it is stating only the facts to 
admit that America was offered the tor- 
pedo plane by its inventor, 
associations, officers, scientists and 
facturers endorsed the idea and the in- 
vention to the Navy Department, only to 
have it rejected; and that at the time of 
the Armistice, Great Britain had _per- 
fected Admiral Fiske’s original idea to the 
extent of having a great number of such 
torpedo planes ready for action, and that 
the surrendered German fleet was met and 
escorted to its disgraceful end by, among 


manu 


other things, a ship with torpedo planes 
aboard, which at the slightest hint of 
treachery would have proven once and 
for all that even mighty ships of steel 
cannot withstand torpedo attacks from 
the air. 

It would be difficult if not impossible 


in a story of this length even to epitomize 
Admiral Fiske’s inventions for the Navy 
which much his own work. When 
a man lives in the Navy from boyhood 
to retirement, and when such a man is 
naturally an inventor and has in addi- 
tion perfected himself in certain branches 
of science with the one idea of aiding the 
Navy, his contributions come too fast and 
in too many numbers adequately to cata- 
log. While his most important ideas have 
here briefly been set forth, it would be 
entirely wrong to fail to mention the great 
effect Admiral work has had on 
the electrical equipment of fighting ships 
of all sorts and to chronicle that range 
finders, gun sights, direction finders, 
tems of fire control and a hundred other 


Is SO 


Fiske's 


SYS- 


ideas regarding the actual aiming and 
firing of guns (the end and aim of a 
fighting ship) have come from him in 
great numbers. An invention which he 
made in IS97T and on which he secured 


the basic patent in 1900, is now about to 


come into use This is his system of 
“Wireless Control of Moving Vehicles,” 
which John Hays Hanimond has done so 


much to develop, and which our navy has 
used for directing the move- 
ments of battleships intended as targets. 


successfully 


Admiral Fiske has often been prevented 
in the development of an 
either by the 
the work attendant on the per 
fecting of even more important i*ventions, 
and has original Conceptions of his 
own taken up and perfected by others who 
thus received the credit, which he would 
be the last to say was not their due, for 
working out to the point of practicality, 
an idea of which he was the real orig- 
inator. But Admirddl has the un- 
doubted satisfaction of knowing that more |! 
than sixty patents of his have done more 
than sixty much needed things for the 
Navy and that in spite of red tape, official 
discouragement and sometimes that 
hostility to any change which perv: 
huge governmental machines, his 
and labors have aided in making 
United States battleship second to 
and that his his patents, 
vices and ideas have had much to do with | 
that ancient contention, that 
United States ships were but copies of | 
ships of other navies, an outworn phrase 
heard now only in the mouths of the| 
envious. 

It is pleasant to find in Rear Admiral 
Fiske's book, “From Midshipman to Rear 
a happy reference to this jor 
and to learn that at one time, wl 


original idea, 


exigencies of the service or 


press of 


seen 


Fiske 


open 
ides 
work 

the 
hone, 


labors, his de-} 


that institutes, | 
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‘CLOTHING HATS: 


eos MAIN STREET 
Double Seal Ring Co 
Ft. Worth, Texas 


Gentlemen: 
I am so well pleased 


use of your 
have allowed the two mechanics, 


c 
compensation by present ing each 


I tried e 


into the combustion chamber of t 


plugs, 
even shipped the cat 


New cylinders, pistons 


rerained as before 


Since having Double 


hardly realize thet 
all ofl troubles and given the 
ties as claimed for the car 
ishing ¥ 


splendid rings. I am 








| CURED ALL OIL TROUBLES 
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Cet anal 


with the be 


Double Seal Piston Ring in my 
who did the work, 4 


of them witr 


verything suggested tc 


e motor and fouling 


but got no relief until y 
and rings 


ef 


r Pistor Rings were ir 
the factory It was rebuilt 
t tr es 
s were installed but the ofl 
1 Pistor ing ir alle I 
Tt tel red 


it is the same car 
power 
when purchased. 


the greatest of 


Yours truly, 
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11-12-20 
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the spark 
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Weber Crank-Pin 


Re-Turning Tool 





No Filing 

No Offsetting 
No Jigs 

This Weber Tool 
turns all pins abso- 
lutely round from 
one setting of 
Crank Shaft, on 








centers. A micro- 
meter dial enables the 
operator to gauge his 
cuts and turn ai) pins to uniform size. The average time 
required for trveing up one pin is from 5 to 10 minutes. The 
4 pins can easily be finished in 30 minutes, and the entire 
shaft is completed with only one setti 
The Weber Too! is guaranteed to turn crank- pins 
within as close limite of accuracy as any other known method 
It will soon save its cost in any Tractor or Automobile Re- 
air Shop. An assortment of cutting tools are furnished. 
hese will fit the pins of most of the popular automobiles, 
trucks and tractors. Write for Circular and Prices. 
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SOUTH BEND LATHES 
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11” Lathe Price $275.00 
13° Lathe Price $365.00 
15° Lathe Price $450.00 
16” Lathe Price $525.00 
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OVER 27,000 an USE 
Established 1¢ Cat 
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21 Madison Street South Bend, Ind. 
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duced from any 
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Own a machine of your 
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Rockford, Iii 
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DURAND 


STEEL RACKS 





HERE ‘are few indus-| 

tries in which we have | 
not solved satisfactorily 
some difhcult storage 
problem. 


Bars are perhaps the most 
difficult things to store con- 
veniently and at the same 
time compactly. The above 
cut shows a Durand Steel 


Rack for ba rs. 


Durand Steel Racks are also 
made to store compactly such 
diverse articles as plowshares, 
automobile radiators, fenders, 
tires and wheels. 


DURAND STEEL LOCKER Co. 


1574 Ft. Dearborn Bank Bldg. 574 Park RowBldg. | 
Chicago New York 





Largest Exclusive Dealers in 


NEW and USED TANKS 


We make lower prices. 


THE CURTISS-WILLIS CO., Inc. 
32 Church St. New York City 
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HE good rame of Bessemer has been won 
through years of uninterrupted quality pro- 
duction. On every Bessemer product, the 


Bessemer trademark has come to mean 
a mere symbol of identification. On 
, it is your guarantee of dependable 
low-cost power and unfailing service. Burns any 
grade of fuel oil. 15 to 180 H. P. Write for catalog. 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 


BESSEMER 
OIL ENGINES 


more than 
ol) engines 





| and the southern pine 


SCIENTIFIC 


| discouragement had caused him seriously | 


naval career for 
one of possibly larger financial reward in 
business, desired to to work for 
the which now devotes this space 
to sketching his inventive activities. As 
an editor of the Screntiric AMERICAN, no 
one who knows him doubts that he would 
have carried forward the torch of scien- 
tific ideals which this paper has always 
striven to keep brightly lighted; but in 
the interest of first line of defence 
it is surely a matter of congratulation that 
one of the most prolific inventors of mod- 
ern times should have persevered in his 


to consider dropping a 


he ro 


sheet 


our 


| chosen profession, rather than left it for 


the more quiet 
fice. 


haven of an editorial of- 


Insect Ravages in Our Forests 
(Continued from page 48) 

saved more than $100,000, 
of the southern 
dangerous destructive num- 
plainly indicated by of 
dying and dead pine which show no evi- 
dence of injury by fire or other destruc 
tive the Bureau of En- 
tomology in describing insect depredations 
in the South. Observations in the South- 
States are for an anu- 
thoritative statement that if all the pine 
killed for 20 years by the beetle was liv- 
today, its stumpage valne would be 
appraised from $10,000,000 to $20,000,000, 
Studies of insect-wrought in the 
Atlantic and Gulf for a 
period of three years indicate that at least 


thereby 
“The 
heetle 


presence pine 


in or 


bers is patches 


agencies,” says 


ern responsible 


ing 


havoe 


South States 


$2,000,000 worth of pine has been squan 
dered by natural enemies of the forests. 
Briefly stated, the method for arresting 
the invasion of the southern pine beetle 
is to locate the infested trees during 
November, December, January, February 
and March and destroy the overwintering 


broods in the bark of the main trunks. 
This may be accomplished by a number 
of ways Remove and burn the infested 
barks from the trunks of standing trees 


or after they have been cut down, place 
the infested portions of the trunks 
water the trnnks of the 
fested cordwood and use 
wood the beetle 


in 
in- 
the 
leaves 


or convert 
into 


fuel before 


trees 
for 
the bark 

That are constantly menacing 
the lumber industry can be illustrated by 
examples of visitations other than those 
destructive to Donglas fir or balsam 
The value of black 
or yellow locust has recently been accen 


insects 


so 


tuated as a derivative for locust pins or 
tree-nails in the construction of wooden 
ships. Growth of the trees, other than 


in forests, farmers’ 
abandoned fields, 
futile as a commercial enterprise because 
of the depredations of the locust borer. 
The handicap under which commercial 
operations labored inspired a specialist in 
forest entomology to investiga- 
tion, his conclusions significant : 

“It appears practically certain that plan- 
tations of this tree can be protected suc 
cessfully from the borer and grown profit 
ably if the 


scattering specimens 


woodlots aud has been 


make an 


being 


on a commercial scale locusts 


|} are planted in thick stands or mixed with 


| other trees so as to produce a densely 
| shaded condition and natural pruning 
during the first ten to fifteen years of 
growth.’ The Pennsylvania Railroad 


yA 
embracing 
1.000.000 trees, 


planted plantations, comprising 2,000 
the culture of over 


Some of these locust plan- 


acres, 


tations are in prime condition while oth- 
ers have completeiy succumbed to the at 
tacks of the locust borer. Here are some 


reasons udvanced by a Government inves- 


tigator for immunity to insect attacks: 
For some inexplicable cause trunks of 
trees attaining to 5 inches in diameter 


and over rarely contain borers, sufficient 


shade during the period of growth is a 
deterrent to borer infestation, and once 
the pests have intrenched themselves in 


new growth an arsenical spray is a death- 
dealing application. 


As previously stated, the depredations | 


of insects are not so spectacular as a for 


AMERICAN 


est fire; nor are the earmarks of de- 
structiveness so pronounced. Yet the 


evidence is convincing—a clump of yellow- 
top or red-top trees in the distance, closer | 
scrutiny and you observe pitch tubes and 
boring dust on and around the trunks of | 
living trees—the signals are unmistak-| 
able for action in forestalling widespread | 
destruction. Combating a forest fire is | 
a hurry-up job; beetle control affords a 
leeway of from six to ten months in which | 
to utilize or otherwise efface the af-| 
fected timber in doing away with the)! 
broods of beetle in the bark. The beetles} 
of the genus Dendroctonus are identified 
in the adult stage by their cylindrical, 
somewhat elongate to stout bodies, broad 
and prominent heads, nearly round to ob- 
long. oval and transversely placed eyes 
‘behind the base of each antenna. Among 
the Dendroctonus beetles there are 
lated species which are attracted to weak- | 
ened and dying trees and to the stumps, 


is 


iso- 


logs and tops of recently felled living 
trees. Hence, the trap-tree method of 
control where trees are cut as a decoy 
for the insects to breed therein before | 


their destruction. 

Among the requisites prescribed by the 
Bureau of Entomology in combating bark | 
are: Give prompt attention to 
evidence of an outbreak, as indicated by 
an overshadowing percentage of yellow 
or red topped dying trees, and especially 
when these signs occur in groups of ten 
trees or larger areas; obtain information | 
as to the identity of the species creating 
the trouble, and adopt the most effective 
control method for destroying 75 per cent 
more of the in the infested 
trees. Here are some of the formulas of 
coutrol: Utilize the infested timber and 
burn the slabs during the period in which 
the broods of the beetles are in the im- 
mature or the developed 
broods emerge from the bark; or—fell the 
infested trees and remove the bark from 
the main trunk and burn the bark if neces- 
sary: remove the infested bark from the 
standing timber and burn the bark when 
immerse the unbarked logs in 
ponds, lakes or streams, where the bark 
will remain soaked long enough to kill the 
or remove the unbarked logs or 
products to a locality where there are no 
trees liable to attack within a radius of 
“0 miles or more. Continued scientifie re- 
search, augmented by an arousal of publie 
appreciation as to the importance of or- 
ganized warfare on the tiny foes of the 
should uitimately minimize che 
enormous forfeiture of 870,000,000 to the 
alarming depletion of the Nation's timber 
supply. Any National forest policy which 
would strengthen the arms of the en- 
tomologist in protecting the forests from 
foes within is characterized by that same 
forehanded wisdom that builds a lookout 
station the pinnacle of a mountain | 
peak and details a guardian to safeguard 
Nature's bounties. 


The United States Light Cruiser 
“Omaha” 
(Continued from page 49) 

Navy. is the adoption of the British tri- 
pod mast, at the head of which is located 
a closed director-fire position, from which 
the fire of the battery of twelve six-inch | 
guns will be controlled. A secondary bat- 
tery will consist of two three-inch, 50- 
caliber aircraft guns and two three- 
pounder saluting guns. The vessels will 
also carry two 21-inch twin torpedo tubes 
which will be located on either beam on 
the main deck between the aftermast fun- 
nel and the main fast. The boats will be 
liberally supplied with searchlights and 
range finders. 

Altogether these vessels should prove} 
to be very serviceable craft. The pity of | 
it is that they are not in commission to- | 
day. The only representatives of the light | 
eruiser or scout class which 
| at present are those relatively slow and 
| out-of-date scouts the “Birmingham,” 
“Chester” and “Salem,” the keels of which 
| were laid fifteen years ago. 
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Truck-Weight Legislation 
(Continued from page 54) 
the big engines have 16 driving-wheels; 
the early engines had only four. 

It would have been as sensible fifty 
years ago to have prohibited the use of 
locomotives larger than the little four- 
wheeled drivers, as it would be today to 
limit the weight of the motor truck on 
any other basis than tire width, and the 
number of wheels under the weight, 
which in the case of our large locomo- 
tives gives several hundred per cent 
greater hauling capacity with probably 


| only one hundred per cent greater weight 


of rail. Without the development of the 
large locomotive and the increased size 
of railroad cars, freight rates would 
probably be double or triple what they 
are now and they seem plenty high 
enough at the present time to those who 
pay them. If we set an artificial limit 
motor-truck weight we are handi- 
capping what is fast becoming an impor- 
tant means of transportation, adding to 
the cost of every article of food or 
clothing we use, and placing a generally 
greater economic burden on the country. 


We must build the roads to carry 
the loads, not limit progress by using 
highways of inadequate construction 
when better and more resistant paving 


should be provided to keep pace with the 
more efficient forms of motor transports. 


The Short Haul Problem 
(Continued from page 54) 
as to their terminal and short-haul costs. 
From the best figures obtainable it seems 


that their terminal charges amount to 
about 10 cents per 100 pounds at each 
end of the line. Terminal charges in- 


clude the switching and placing of the 
car, loading and unloading, the clerical 
work necessary to take care of this work, 


and general overhead charges to be 
proportioned to these operations. An au- 


thority has said that it costs about $35 
to deliver a car in Manhattan or Brook- 
lyn after it reaches the Jersey Terminal, 
while in Chicago it costs something like 
$10.35 and in a small city like Bingham- 
ton, N. Y., $1.80. Against the 20-cent 
terminal charges the average cost of the 
line haul is less than one cent. The big 
charges are for loading, unloading and 
handling; and unless a shipment goes a 
sufficient distance to warrant all this 
labor, the practice is not economical. 
Fifteen cents per hundredweight is a 
fair charge for cartage at each end of 
the line when considering less-than-car- 
load shipments. Adding to this the ter- 
minal charges mentioned, we find that the 
transportation cost of this shipment. ex- 


| clusive of the cost of the line haul, from 


door to door is 50 cents. From this it is 
reasonable to infer that for any locality 
to which the motor truck can deliver for 
50 cents per 100 pounds or less it would 
be more economical to ship by motor 

This does not take into considera- 
the service meaning of a delivery 
in a few hours which on the railroad 
might take two weeks. 

It would seem reasonable to suppose 
that on all distances under 50 miles the 
railroad losing money. Rather than 
tax the long haul to make up for short- 
haul loss, it would seem more practical 
to do away with the business which is 
carried at a loss. The thousands of cars, 
containing package freight, which come 
into stations to be broken up and redis- 
tributed to other roads, block the entire 
traffic stream and tie up through freight 
because an arrangement has not been 
made to transfer these small-lot shipments 
immediately by vehicles from the incom- 
ing cars to the railroad that is to carry 
them out. This delay holds up thousands 
of cars every week. 


tion 


is 


The answer to this problem is to in- 
crease the use of motor trucks for ail 
short haul work and thus release many 


freight cars that are now working to less 
than half capacity for the work they can 
do to the best advantage. 
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Shortage of paper is such a vital problem that no 
large producer or user of this commodity can afford 
to ignore its solution 
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Better paper and more of it— 


through sectionalized drive 


GROWING demand for paper necessitates the ab- 
solute maximum production from every mill. To 
increase production, the speed of machines must be in- 
creased. At the same time this speed must be regulated 
and controlled if the paper is to be of uniform quality. 


Paper machinery is big and expensive, and the pro- 
cess is delicate, from pulp to coating. Speed fluctuation 
is costly in “breaks,” for each section of the entire 
machine performs a definite function and operates at a 
different speed. However, it is imperative that each 
one of these sectional speeds be uniform. 


To meet such a complicated problem it became nec- 
essary for G-E engineers to devise a method of drive 
which would allow for acomparatively wide speed range 
for the entire paper making machine, as well as a speed 
range to operate each section of that machine as a unit, 
independently of the other sections. This was the only 
solution for “draw and stretch” difficulties. 


The result is found in the G-E Sectionalized Drive, 
now in successful use in the West Linn, Oregon, mill 
of the Crown Willamette Paper Company. By apply- 
ing a power unit to each section, consisting of a direct 


current motor and a synchronous motor driven by it, it 
is possible to perfectly control the speed of any single 
section or the whole machine. One generator supplies 
power for everything, while proper voltage regulation 
permits a wide range of speed. 

As the load on any particular section is increased, 
the synchronous motor acts as a power plant and helps 
maintain an even speed. All the other synchronous 
motors then act simultaneously as generators, supply- 
ing current to the dead bus to which they are con- 
nected. As the load decreases, one synchronous motor 
acts aS a generator, while each of the others absorbs 
its share of the current produced. Thus, load fluctua- 
tion does not affect the direct current motor, which 
goes on working at uniform speed. 


In addition to the fact that G-E Sectionalized Drive 
allows a higher machine speed and a corresponding 
increase in paper production, it eliminates line shafting, 
belts, clutches and gears—saves valuable space, saves 
power, cuts down maintenance cost, and enabies the 
operator to stop or reverse any section without dis- 
turbing the others. 


Full particulars about this new method of drive are available at the nearest G-E District Office. 





General Office 
Schenectady, NY. 
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“Tl want that on mine”’ 


If the number on your front door contains real radium and keeps its 








UNDARK is used on numerous 





glows in the dark with UNDARK, 
people can tell if it’s the house they 
want without lighting matches or 
ringing your bell to inquire. 


UNDARK will make your house 


glow for years. 


We are miners and refiners of 
radium-bearing ore, the pioneer 
manufacturers of radium luminous 
material in this country, and the 


number visible twenty-four hours 
daily just as it makes watch dials 
readable in the dark. 


largest in the world. 


UNDARK can be successfully ap 
plied by manufacturers in their own 


articles, of which the follow- 
ing are the most important: 


Watches Gasoline Gauge Tur , . > 699 
" Gas ine 3 ages UNDARK doesn’t get dark — It is a oe a ae 
, peedometers F will instruct operators and organ- 
Flashlig! Stcom and Pease Gouge: in the dark 
} r P R. aiat > — —_- ; ; ize the work for you. Write for 
7 Push-Butt aelne Tabethinns Rinidlintces You want UNDARK, because it details 
' Swit ‘ Fire Extinguishers ‘ 
Rell Mine Signs For those who wish to illuminate articles in the home with UN DARK and for 
House Women's Felt Slippers manufacturers who desire to experiment with UNDARK, we offer the UNDARK 


h Bait Radium Illuminating Set at $3.00. When ordering, kindly enclose check or 
{ . nen'sCompasses Theatre Seat Numbers money order and state class of work in which you are interested. 


lospital Call Bell 
RADIUM LUMINOUS MATERIAL CORPORATION 


58 Pine Street, New York City 


ina Porson Indicators 


Names of the makers of thes« Factories: 


Orange, N. J. 


Mines: Colorado 


furnished upon request and Utah 


Trade Mark Name Unpark Reg. Applied for 











